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(£) Long-test-film cassette for biochemical analysis, and system for loading the same. 



© A long-test-film cassette for biochemical analysis 
comprises an unused film cassette part accommo- 
dating an unused long test film for biochemical ana- 
lysis, and a used film cassette part for accommodat- 
ing the long test film which has been pulled out of 
the unused film cassette part and used for biochemi- 
cal analysis. A leading edge of the film is secured to 
a reel \n the used film cassette part. In a cassette 
loading system, the unused film cassette part is 
provided with a protruded test film outlet portion and 
is loaded to a refrigerating compartment of an analy- 
sis apparatus with the test film outlet portion fitted in 
a hole of the refrigerating compartment. 
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LONG-TEST-FILM CASSETTE FOR BIOCHEMICAL ANALYSIS, AND SYSTEM FOR LOAOING THE SAME 



BACKGROUND OF THE INVENTION 



Held of the Invention 



This invention relates to a cassette accom- w 
modating a long test film, which contains a reagent 
giving rise to a change in optical density by a 
reaction with a liquid sample such as urine or 
blood, for use in a biochemical analysis apparatus 
for quantitatively determining chemical constituents rs 
or physical constituents contained in the liquid 
sample. This invention also relates to a system for 
loading the test film cassette. 

20 

Description of the Prior Art 



Qualitative or quantitative analysis of a specific 
chemical constituent in a liquid sample is generally 25 
conducted for. various industrial purposes. Particu- • 
larly, it is very important in biochemical and clinical 
fields to quantitatively analyze chemical constitu- 
ents or physical constituents in body fluid such as 
blood or urine. 30 

In recent years, as disclosed in, for example, 
Japanese Patent Publication No. 53(1 978)-21 677 
and Japanese Unexamined Patent Publication No. 
55(1 980)- 164356, there has been developed and 
put into practice a dry type chemical analysis slide 35 
for quantitatively analyzing a specific chemical con- 
stituent or a specific physical constituent contained 
in a liquid sample simply by applying a droplet of 
the liquid sample. With the chemical analysis slide, 
it is possible to analyze a liquid sample more 40 
simply and more quickly than with the conventional 
wet type analysis method. Therefore, the use of the 
chemical analysis slide is desirable particularly in 
medical organizations, research laboratories, or the 
like where many samples are to be analyzed. 45 

in order to analyze a chemical constituent or 
the like contained in a liquid sample by use of the 
chemical analysis slide, a measured amount of the 
liquid sample is put on the chemical analysis slide 
and is maintained at a predetermined temperature 50 
(i.e. incubated) for a predetermined time in an 
incubator to cause a color reaction. The chemical 
analysis slide is then exposed to measuring light 
having a wavelength selected in advance in accor- 
dance with the combination of the constituent of 



the liquid sample with a reagent contained in the 
reagent layer of the chemical analysis slide, and 
the light reflected by the chemical analysis slide is " 
measured in terms of the optical density. In this 
manner, it is possible to achieve quantitative analy- 
sis of the chemical constituent or the like. 

In the medical organizations, research laborato- 
ries or the like in which many liquid samples are to 
be analyzed, it is desirable that the analysis be 
conducted automatically and sequentially. To sat- 
isfy this need, there have been proposed various 
chemical analysis apparatuses for carrying out 
sample analysis automatically and sequentially by 
use of the aforesaid chemical analysis slides. One 
of such chemical analysis apparatuses is disclosed 
in, for example, Japanese Unexamined Patent Pub- 
lication No. 56(1 981 )-77746. Also, as a means for 
analyzing liquid samples automatically and sequen- 
tially, there has been proposed in, for example, 
U.S. Patent No. 3,526,480 an apparatus wherein a 
long tape-like test film containing a reagent is ac- 
commodated instead of the aforesaid chemical 
analysis slides, and sample application, incubation 
and measurement are carried out sequentially by 
pulling out the test film. 

With the technique wherein a single chemical 
analysis slide is used for a single measurement, 
many chemical analysis slides must be processed 
for automatically and sequentially carrying out the 
analysis of liquid samples, and therefore the ap- 
paratus becomes complicated, large and expen- 
sive. On the other hand, with the technique wherein 
the long tape-like test film is used, though the 
measurement can be carried out automatically and 
sequentially, the long test film is stained by the 
hands of the operator contacting the long test film 
at the time the long test film is accommodated in 
the apparatus, and an error arises with the mea- 
surement results. Also, at the time the long test 
film on which the liquid samples have been applied 
and which has been used for the measurement is 
taken out of the apparatus, the hands of the oper- 
ator contact the long test film and is stained by the 
liquid samples. On the other hand, after the long 
test film is accommodated in the apparatus, the 
unused portion of the long test film on which no 
liquid sample has yet been applied must be main- 
tained at a predetermined temperature and humid- 
ity. Also, it is necessary for the long test film to be 
adapted to use in various types of apparatuses 
having different processing capacity. 
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SUMMARY OF THE INVENTION 



The primary object of the present invention is 
to provide a long-test-film cassette for biochemical 
analysis which accommodates a long test film so 
that the long test film is usable in various types of 
apparatuses and is free of contact with the hands 
of the operator at the time the long test film is 
accommodated in and taken out of the apparatus, 
which is adapted to maintenance of an unused 
portion of the long test film at a predetermined 
temperature and humidity. 

Another object of the present invention is to 
provide a long-test-film cassette for biochemical 
analysis wherein an unused portion of a long test 
film maintained at a desired low temperature and 
low humidity is fed to an analysis apparatus without 
being exposed to a high temperature and high 
humidity, whereby analysis results are obtained 
accurately with good reproducibility. 

A further object of the present invention is to 
provide a system for loading a long-test-film cas- 
sette for biochemical analysis, which prevents entry 
of ambient high-temperature, high-humidity air into 
a refrigerating compartment loaded with an unused 
film cassette part accommodating an unused por- 
tion of the long test film. 

A still further object of the present invention is 
to provide a system for loading a long-test-film 
cassette for biochemical analysis, wherein an un- 
used portion of a long test film maintained at a 
desired low temperature and low humidity is fed to 
an analysis apparatus without being exposed to a 
high-temperature, high humidity atmosphere, 
whereby analysis results are obtained accurately 
with good reproducibility. 

The present invention provides a first long-test- 
film cassette for biochemical analysis comprising: 

i) an unused film cassette part accommodat- 
ing an unused long test film for biochemical analy- 
sis, and 

ii) a used film cassette part provided in- 
dependently of said unused film cassette part for 
accommodating said long test film which has been 
pulled out of said unused film cassette part and 
used for biochemical analysis. 

The present invention also provides a second 
long-test-film cassette for biochemical analysis 
comprising: 

i) an unused film cassette part accommodat- 
ing an unused long test film for biochemical analy- 
sis in a roll form, and 

ii) a used film cassette part for winding up 
and accommodating the used film, which has been 
used for biochemical analysis, in a roll form, a 
leading edge of said film being secured to a reel in 



said used film cassette part. wherein a test film 
outlet portion of said unused film cassette part has 
such a configuration that air inside of said unused 
film cassette part and air outside thereof do not 

s substantially mix with each other naturally. 

The present invention further provides a test 
film cassette loading system for loading an unused 
film cassette part accommodating an unused long 
test film for biochemical analysis in a roll form to a 

io refrigerating compartment of a biochemical analy- 
sis apparatus, wherein said unused film cassette 
part is provided with a test film outlet portion hav- 
ing a configuration projected out of a main body of 
said unused film cassette part, and said refrigerat- 

75 ing compartment has a substantially airtight con- 
figuration outside of a hole into which said test film 
outlet portion of said unused film cassette part is to 
be fitted, whereby said unused film cassette part is 
loaded to said refrigerating compartment with said 

20 test film outlet portion fitted in said hole of said 
refrigerating compartment. 

The present invention still further provides a 
third long-test-film cassette for biochemical analy- 
sis comprising: 

25 

i) an unused film cassette part accommodat- 
ing an unused long test film for biochemical analy- 
sis in a roil form, and 

ii) a used film cassette part for winding up 
30 and accommodating the used film, which has been 

used for biochemical analysis, in a roll form, 
wherein said unused film cassette part and said 
used film cassette part are combined integrally with 
each other so that the space inside of said unused 

35 film cassette part and the space inside of said used 
film cassette part are independent of each other, 
and a leading edge of said film is secured to a reel 
in said used film cassette part. 

With the first long-test-film cassette for bio- 

jo chemical analysis in accordance with the present 
invention wherein the unused long test film for 
biochemical analysis is accommodated in the un- 
used film cassette part and is accommodated in 
this form in the biochemical analysis apparatus, the 

45 long test film can be prevented from contacting the 
hands of the operator at the time it is accom- 
modated in the apparatus and producing an error in 
the measurement results. Also, the long test film 
pulled out of the unused film cassette part and 

so used for biochemical analysis is accommodated in 
the used film cassette part, and therefore there is 
no risk of the hands of the operator contacting and 
being stained by the used long test film on which 
the liquid sample has already been applied at the 

55 time the used long test film is to be taken out of 
the apparatus. Also, with the first long-test-film cas- 
sette for biochemical analysis in accordance with 
the present invention wherein the unused film cas- 
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■ — sette— part— and— the— used— film- cassette part are 
provided independently of each other, the hole of 
the refrigerating compartment through which the 
unused long test film is to be pulled out of the 
refrigerating compartment accommodating the un- 
used long test film and kept at a predetermined 
temperature and humidity for maintaining the un- 
used long test film at the predetermined tempera- 
ture and humidity may be as small as the cross- 
sectional size of the long test film. Therefore, the 
hole of the refrigerating compartment need not be 
broadened for the unused film cassette part or the 
like, and the inside of the refrigerating compart- 
ment can be efficiently kept at the predetermined 
temperature and humidity. Furthermore, with the 
unused film cassette part and the used film cas- 
sette part provided independently of each other, 
the long test film can be used in various types of 
apparatuses even though the distance between the 
position at which the unused film cassette part is 
accommodated in the apparatus and the position at 
which the used film cassette part is accommodated 
in the apparatus differs among the apparatuses. 

With the second long-test-film cassette for bio- 
chemical analysis in accordance with the present 
invention wherein the unused film cassette part is 
constituted so that air inside of the unused film 
cassette part and air outside thereof do not sub- 
. stantially mix with each other naturally, the unused 
portion of the long test film accommodated in 'the 
unused film cassette part can be maintained at a 
low temperature and low humidity without being 
exposed to ordinary ambient air even though the 
long-test-fiim cassette which has been stored at a 
low temperature and low humidity up to the time of 
usage is processed in ordinary ambient air for 
loading to the refrigerating compartment of the 
analysis apparatus (the processing time is com- 
paratively short). Therefore, the long test film does 
not deteriorate, and analysis results can be ob- 
tained accurately with good reproducibility. 

With the test film cassette loading system in 
accordance with the present invention, it is possible 
to easily prevent entry of high-temperature, high- 
humidity ambient air into the refrigerating compart- 
ment loaded with unused film cassette part accom- 
modating the unused portion of the long test film. 
Also, with the test film cassette loading system in 
accordance with the present invention, the unused 
portion of the long test film maintained at a desired 
low temperature and low humidity can be fed to the 
analysis apparatus without being exposed to a 
high-temperature, high-humidity atmosphere, and 
analysis results can be obtained accurately with 
good reproducibility. 

With the third long-test-film cassette for bio- 
chemical analysis in accordance with the present 
invention wherein the unused film cassette part and 



the used film cassette part are combined integrally 

with each other, the long- test-film cassette can be 
loaded quickly to the analysis apparatus by simply 
adjusting the position of the cassette by a one- 

s touch operation. Also, with the third long-test-film 
cassette for biochemical analysis in accordance 
with the present invention wherein the space for 
accommodating the unused film portion and the 
space for accommodating the used film portion are 

ro separated by a partition, it is also possible to 
eliminate the problem that the unused film portion 
is deteriorated by a detrimental gas such as steam 
produced by the used film portion. Furthermore, 
with the third long-test-film cassette for biochemical 

is analysis in accordance with the present invention, 
only the unused portion of the long test film can be 
efficiently kept cool with the cassette loaded to the 
analysis apparatus. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a perspective view showing an 
25 embodiment of the first long-test-film cassette for 
biochemical analysis in accordance with the 
present invention. 

Figure 2 is a perspective view showing an 
example of the biochemical analysis apparatus 
30 wherein the first long-test-film cassette for bid- 
chemical analysis in accordance with the present 
invention is used, 

Ftgure 3 is a plan view showing a major part 
of the biochemical analysis apparatus shown in 
35 Figure 2. 

Figure 4 is a sectional view taken along line 
X-x' of Figure 3, 

Figure 5 is a graph showing the rates of 
deterioration of an unused long test film with the 
40 passage of time when the unused long test film is 
maintained under various temperature-humidity 
conditions, in terms of the number of days for 
which the long test film can be stored under such 
conditions without becoming unusable for measure- 
45 ment. 

Figure 6 is a sectional view taken along line 
V-V of Figure 4, 

Figure 7 is a sectional view taken along line 
Y-Y of Figure 3, 
so Figure 8 is a sectional view taken along line 

Z-z' of Figure 3, 

Figure 9 is a flow diagram showing the pipes 
communicating with a pipe of a sample application 
nozzle, 

55 Figure 10 is a perspective view showing 

another embodiment of the first long-test-film cas- 
sette for biochemical analysis in accordance with 
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the present invention with an unused film cassette 
part and a used film cassette part spaced away 
from each other, 

Figures 11 A. 11B and 11C are perspective 
views showing examples of the long test film us- 
able in the long-test-film cassette for biochemical 
analysis in accordance with the present invention. 

Figure 12 is a schematic view showing a 
further embodiment of the first long-test-film cas- 
sette for biochemical analysis in accordance with 
the present invention, 

Figure 13 is a sectional view showing an 
example of the colori metric analysis apparatus 
wherein the embodiment shown in Figure 10 or 
Figure 12 is used. 

Figures 14A, 14B, 15, 15A, 16. 17 and 18 
are schematic views showing further embodiments 
of the first long- test-film cassette for biochemical 
analysis in accordance with the present invention. 

Figures 19A and 19B are a front view and a 
perspective view showing a still further embodi- 
ment of the first long-test-film cassette for bio- 
chemical analysis in accordance with the present 
invention. 

Figures 20A and 20B are a front view and an 
exploded perspective view showing an even still 
further embodiment of the first long-test-film cas- 
sette for biochemical analysis in accordance with 
the present invention, 

Figure 21 is a perspective view showing an 
embodiment of the second long-test-film cassette 
for biochemical analysis in accordance with the 
present invention with an unused film cassette part 
and a used film cassette part spaced away from 
each other, 

Figures 22, 23, 24, 25 and 26 are enlarged 
sectional views showing examples of the configura- 
tions of the film outlet portion of the unused film 
cassette part in the embodiment shown in Figure 
21. 

Rgure 27 is a sectional view showing an 
example of the colorimetric analysis apparatus 
whose refrigerating compartment is loaded with the 
unused film cassette part accommodating the un- 
used long test film by an embodiment of the test 
film cassette loading system in accordance with 
the present invention. 

Figure 28 is a perspective view showing an 
example of the long-test-film cassette for biochemi- 
cal analysis which is loaded by the test film cas- 
sette loading system in accordance with the 
present invention, 

Rgure 29 is an enlarged sectional view 
showing an example of the configuration of the film 
outlet portion of the unused film cassette part in 
the long-test-fiim cassette shown in Figure 28, 



Rgure 30 is an enlarged sectional view 
showing the film outlet portion of the long-test-film 
cassette shown in Figure 28 fitted in a film outlet 
hole of the refrigerating compartment, 
s Rgures 31 . 32 and 33 are enlarged sectional 

views showing further examples of the configura- 
tions of the film outlet portion of the unused film 
cassette part in the long-test-fiim cassette shown in 
Figure 28. 

ro Rgure 34 is a perspective view showing an 

embodiment of the third long-test-film cassette for 
biochemical analysis in accordance with the 
present invention. 

Rgure 35 is a perspective view showing 

75 another embodiment of the third long-test-film cas- 
sette for biochemical analysis in accordance with 
the present invention. 

Figure 36 is a sectional view showing an 
example of the colorimetric analysis apparatus 

20 wherein the third long-test-film cassette for bio- 
chemical analysis in accordance with the present 
invention is used. 

Figure 37 is a sectional view showing an 
unused film cassette part in a modification of the 

25 long-test-fiim cassette for biochemical analysis in 
accordance with the present invention. 

Figure 38 is a sectional view taken along line 
B-B of Figure 37, 

Rgure 39 is a sectional view showing a used 

30 film cassette part in another modification of the 
long-test-film cassette for biochemical analysis in 
accordance with the present invention. 

Figure 40 is a sectional view taken along line 
C-C of Rgure 39, 

35 Figure 41 is a perspective view showing a 

further modification of the long-test-film cassette for 
biochemical analysis in accordance with the 
present invention with an unused film cassette part 
and a used film cassette part spaced away from 

40 each other. 

Rgure 42 is a sectional view showing an 
unused film cassette part in a still further modifica- 
tion of the long-test-film cassette for biochemical 
analysis in accordance with the present invention, 

45 Figures 43, 44, 45 and 46 are enlarged sec- 

tional views showing the examples of the configura- 
tions of the film outlet portion of the unused film 
cassette part in the modification shown in Figure 
41, 

so Figure 47 is a perspective view showing 

another modification of the long-test-film cassette 
for biochemical analysis in accordance with the 
present invention. 

Figures 48. 49, 50, 51 and 52 are schematic 

55 views showing the examples of the recording re- 
gions of leader tapes in further modifications of the 
long-test-film cassette for biochemical analysis in 
accordance with the present invention, and 
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Figures 53. 54 and 55 are perspective views 
showing examples of the long test films in still 
further modifications of the long-test-film cassette 
for biochemical analysis in accordance with the 
present invention, 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention will hereinbelow be de- 
scribed in further detail with reference to the ac- 
companying drawings. 

With reference to Figure 1, a long-test-film 
cassette 1 for biochemical analysis in accordance 
with the present invention is composed of an un- 
used film cassette part 2, a long test film 3, and a 
used film cassette part 4. An unused portion 3 of 
the long test film 3 is wound up and accom- 
modated in the unused film cassette part 2, and a 
used portion 3* of the long test film 3 is wound up 
and accommodated in the used film cassette part 
4. The lot number, film number, measurement item, 
working life and other information on the long test 
film 3 are indicated by, for example, a bar code 5, 
on one face of the used film cassette part 4. At the 
center of a reel 6 in the used film cassette part 4, a 
hole 7 is provided for engagement with a rotation 
shaft of a motor for pulling the long test film 3 out 
of the unused film cassette part 2 after the long 
test film 3 has been accommodated in a biochemi- 
cal analysis apparatus as will be described later. 
The long test film 3 is accommodated in the ap- 
paratus in the form wound up in the unused film 
cassette part 2 and the used film cassette part 4. 
As shown in Figure 1, the unused film cassette part 
2 and the used film cassette part 4 are formed 
independently of each other. 

An example of the biochemical analysis ap- 
paratus wherein the long-test-film cassette 1 for 
biochemical analysis in accordance with the 
present invention is used will hereinbelow be de- 
scribed with reference to Figure 2. 

A biochemical analysis apparatus 8 is provided 
with a transparent cover 9, and a liquid sample, the 
long tape-like test film 3 and the like are fed into 
and out of the apparatus 8 by opening the cover 9. 
The apparatus 8 is provided with a sample accom- 
modating means 10 for accommodating a liquid 
sample such as blood serum or urine along a ring- 
like area, and the liquid sample is taken up from 
the sample accommodating means 10 and applied 
by a sample application means 11 as will be de- 
scribed later. A centrifugation means 12 is provided 
inward from the sample accommodating means 10 
for accommodating body fluid, for example, blood 
(whole blood), and centrifuging the blood to pro- 



duce blood serum as the liquid sample, and for 
other purposes. The long test film 3 contains a 
reagent undergoing a color reaction with only a 
specific chemical constituent or a specific physical 

5 constituent that is to be analyzed in the liquid 
sample, and many kinds of the long test films 3, 3. 
... are prepared in accordance with the measure- 
ment items. A test film accommodating means 13 
accommodates unused portions of a plurality of the 

io long test films 3, 3, ... in parallel so that various 
items of measurements can be carried out simulta- 
neously with the apparatus 8. At the right end of 
the test film accommodating means 13 in Figure 2, 
an electrolyte determination slide accommodating 

;s region 14 is provided for accommodating elec- 
trolyte determination slides for determination of 
electrolytes such as Na\ K* and CI" in the liquid 
sample. The unused slides are stacked in the ac- 
commodating region 14. The sample application 

20 means 11 is provided with a sample applying noz- 
zle 15 at the end, and is moved in the extending 
direction of a rail 16 by a movement means 17 
placed on the rail 16 for taking up the liquid sample 
from the sample accommodating means 10 or the 

25 centrifugation means 12, and applying the liquid 
sample onto the long test film 3 pulled out by a 
test film conveyance means from the test film 
accommodating means 13 or onto the electrolyte 
determination slide pushed out of the. electrolyte 

30 determination slide accommodating region 14. The 
movement means 17 also moves the sample ap- 
plication- means. 1 1 vertically. The sample applica- 
tion means 11 is kept at its upper position at the 
time it is moved by the movement means 17 in the 

35 extending direction of the rail 16, and is moved 
down at the time of taking out and application of 
the liquid sample and at the time of washing as will 
be described later. 

In this specification, both the electrolyte deter- 

40 mination slide and the long test film 3 are generi- 
cally referred to as the test film. 

After applying the liquid sample onto the test 
film, the sample applying nozzle 15 is washed at a 
nozzle washing region 18 provided close to the 

45 electrolyte determination slide accommodating re- 
gion 14 and the sample accommodating means 10 
therebetween in accordance with the operation se- 
quence as will be described later, and is reused for 
sample application. 

so The test film on which the liquid sample has 

already been applied is incubated by an incubator 
as will be described later, and subjected to mea- 
surement by a measurement means. 

Control of operations of the overall apparatus 8, 

55 processing of the measurement data and the like 
are carried out by a circuit region 19 and a com- 
puter 20 connected therewith. An operating and 
display region 21 on the front surface of the circuit 
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region 19 is provided with a power source switch 
for the apparatus 8, an ammeter for monitoring the 
current consumption in the apparatus 8, and other 
members. The computer 20 is provided with a 
keyboard 22 for giving instructions to the apparatus 
8, a CRT display device 23 for displaying the 
subsidiary information for instructions, measure- 
ment results and other items, a printer 24 for 
printing the measurement results, and a floppy disk 
drive unit 25 for accommodating a floppy disk for 
storage of commands for giving various instructions 
to the apparatus and the information on the mea- 
surement results. 

With reference to Figure 3 showing the major 
part of the apparatus 8, the test film accommodat- 
ing means 13 is constituted so that sample apply- 
ing positions 41, 41 41 ' and 41 * for all of the 

test films pulled out or pushed out of the test film 
accommodating means 13 stand in a straight line 
indicated by the chain line. Also, the nozzle wash- 
ing region 18. a liquid sample take-out position 40a 
in the sample accommodating means 10, and a 
liquid sample take-out position 42a in the cen- 
trifugation means 12 are disposed on said straight 
line. The arrangement on the straight line simplifies 
the configuration of the movement means as will 
be described later, which in turn contributes to a 
decrease in operation failures and cost of the ap- 
paratus 8. 

The sample accommodating means 10 accom- 
modates a plurality of liquid samples in accom- 
modating regions 40. 40. ... disposed in the ring- 
like area. The accommodating regions 40, 40, ... 
are automatically rotated along the circular path 
until the liquid sample which is accommodated in 
one of the accommodating regions 40, 40. ... and 
which is to be used for the next measurement 
arrives at the take-out position 40a. In order to 
prevent the liquid samples accommodated in the 
accommodating regions 40. 40. ... from evaporating 
and deteriorating, a cover (not shown) is provided 
on the accommodating regions 40, 40. ... outside of 
the take-out position 40a. 

The centrifugation means 12 accommodates 

body fluid in accommodating regions 42. 42 

and centrifuges it. Thereafter, as in the case of the 
sample accommodating means 10, the accommo- 
dating regions 42. 42, ... are rotated until the liquid 
sample is located at the take-out position 42a in 
the sequence of take-out by the sample application 
means 11. By way of example, the body fluid is 
blood (whole blood). Upon centrifugation of the 
whole blood, blood plasma is separated up, and 
blood ciot sediments. In this case, blood serum or 
blood plasma as the liquid sample can be taken up 
by the sample application means 1 1 without being 
separated into a vessel different from the vessel of 
blood clot. As in the case of the sample accom- 



modating means 10, a cover (not shown) is pro- 
vided on the accommodating regions 42. 42. ... of 
the centrifugation means 12. 

The sample application means 1 1 is moved by 

5 the movement means 17 in the extending direction 
of the rail 16, takes up the liquid sample from the 
take-out position 40a or the take-out position 42a, 
and applies it to the sample applying position 41 or 
41 ' on the test film. Both the liquid sample and a 

io reference solution should be applied to the elec- 
trolyte determination slide, and therefore the sam- 
ple applying positions 41 and 41 " are provided. 
The liquid sample is applied to the sample apply- 
ing position 41 , and the reference solution is ap- 

75 plied to the sample applying position 41 '. 

Figure 4 is a sectional view taken along line X- 
X of Figure 3. In Figure 4, similar elements are 
numbered with the same reference numerals with 
respect to Figures 2 and 3. With reference to 

20 Figure 4, the long test film 3 is accommodated in 
the unused film cassette part 2 and the used film 
cassette part 4 and is accommodated in this form 
in the apparatus 8. The unused film cassette part 2 
is accommodated in a refrigerating compartment 

25 50 which constitutes the test film accommodating 
means 13, and the used film cassette part 4 is 
accommodated in a wind-up compartment 51 . 

With the configuration wherein the unused por- 
tion of the long test film 3 is accommodated in the 

30 unused film cassette part 2. the unused long test 
film 3 can be accommodated in the test film ac- 
commodating means 13 without the hands of the 
operator contacting the unused long test film 3. 
As mentioned above, by way of example, the 

35 bar code 5 indicating the lot number, film number, 
measurement item, working life and other informa- 
tion on the long test film 3 is provided on one face 
of the used film cassette part 4. The information 
indicated by the bar code 5 is read by a bar code 

40 reading means 52 provided at a position in the 
wind-up compartment 51 corresponding to the po- 
sition at which the bar code 5 is located when the 
used film cassette part 4 is accommodated in the 
wind-up compartment 51. The information thus 

45 read is stored on. for example, the floppy disk in 
the floppy disk drive unit 25 shown in Figure 2, and 
is used for control of the measurement item and 
control of the length of the unused film portion 
remaining in the unused film cassette part 2, and 

50 elimination of measurement errors caused by fluc- 
tuations among production lots of the long test 
films 3, 3, ... Also, in the case where the long test 
film 3 is taken out of the apparatus 8 after being 
used partially, the film number, the length of the 

55 remaining unused film portion and other informa- 
tion on the long test film 3 are stored on the floppy 
disk unless a deletion command is entered from 
the keyboard 22 shown in Figure 2 or until the 
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information is deleted automatically at the time the 
long test film 3 runs out of the working life. When 
the long test film 3 is again accommodated in the 
test film accommodating means 13 for reuse, the 
film number of the long test film 3 is compared 
with the information stored on the floppy disk, and 
the length of the remaining unused portion of the 
long test film 3 and other items are controlled 
again. 

The aforesaid bar code 5 may be provided on 
the unused film cassette part 2, and the bar code 
reading means 52 may be provided inside of the 
refrigerating compartment 50. Also, the means for 
transmitting the lot number, the working life and 
other information on the long test film 3 is not 
limited to the bar code 5 and the means for read- 
ing the bar code 5, and any other known means for 
recording the information on the unused film cas- 
sette part 2 or on the used film cassette part 4 and 
reading the information at the time the long test 
film 3 is accommodated in the apparatus 8 may be 
employed for this purpose. 

The refrigerating compartment 50 is enclosed 
by a refrigerating compartment wall 54 composed 
of a heat insulating material. A cooling and de- 
humidifying device 58 for keeping the inside of the 
refrigerating compartment 50 at a predetermined 
low temperature and low humidity is provided on 
one surface of the refrigerating compartment wall 
54, and air inside of the refrigerating compartment 
50 is circulated by a fan 60. 

Figure 5 shows the rates of "deterioration of the 
unused long test film 3 with the passage of time 
when the unused long test film 3 is maintained 
under various temperature-humidity conditions, in 
terms of the number of days for which the long test 
film 3 can be stored under such conditions without 
becoming unusable for measurement. Each of the 
numerals indicated in the circles in Figure 5 repre- 
sents the number of days for which the long test 
film 3 can be stored under the temperature-humid- 
ity conditions corresponding to the circle without 
becoming unusable for measurement. The number 
of days for which the long test film 3 can be stored 
under the temperature-humidity conditions without 
becoming unusable for measurement increases 
sharply at the left bottom of the graph (under a low 
temperature, low humidity conditions) shown in Fig- 
ure 5. Therefore, the long test film 3 can be stored 
for a longer period in the apparatus 8 by accom- 
modating the unused portion of the long test film 3 
in the refrigerating compartment 50 and maintain- 
ing the unused portion at a predetermined low 
temperature and low humidity adjusted by consid- 
ering the working life and the working frequency of 
the long test film 3 and other items. 

Reverting to Figure 4, when the used film cas- 
sette part 4 is accommodated in the wind-up com- 



partment 51, a rotation shaft of a test film wind-up 
motor 53 constituting the test film conveyance 
means for the long test film 3 provided in the wind- 
up compartment 51 engages with a hole 7 formed 
s at the center of a reel 6 of the used film cassette 
part 4. As the motor 53 is rotated, the long test film 

3 is pulled out of the unused film cassette part 2 
through a film outlet 49 of the refrigerating com- 
partment 50. and is wound up in the used film 

jo cassette part 4. As mentioned above, the unused 
film cassette part 2 and the used filn cassette part 

4 are provided independently of each other. There- 
fore, the film outlet 49 of the refrigerating compart- 
ment 50 may be as small as to allow the passage 

75 of the long test film 3 therethrough, and the cooling 
and dehumidifying efficiency in the refrigerating 
compartment 50 can be maintained high. Also, the 
long test film 3 can also be used in various ap- 
paratuses among which the distance between the 

20 refrigerating compartment 50 and the wind-up com- 
partment 51 differs. Furthermore, with the configu- 
ration wherein the used portion of the long test film 
3 is accommodated in the used film cassette part 
4, the used long test film 3 on which the liquid 

25 sample has already been applied can be taken out 
of the apparatus 8 and discarded without the hands 
of the operator contacting the used long test film 3. 

The exposed portion of the long test film 3 
between the unused film cassette part 2 and the 

30 used film cassette part 4 passes through an in- 
cubator 55 provided with a shutter 54 and between 
a light projector and a light receiver of a photoelec- 
tric switch 56. A measuring device 57 for measur- 
ing the optical density produced by a color reaction 

35 of the long test film 3 with the liquid sample is 
disposed under the incubator 55. 

With the. configuration illustrated in Figure 4 
wherein the refrigerating compartment 50 and the 
incubator 55 are close to each other, the length of 

40 the portion of the long test film 3 pulled out of the 
unused film cassette part 2 for a single measure- 
ment may be short so that more measurements 
can be achieved with the long test film 3 of the 
same length. 

45 With reference to Figure 6 illustrating the con- 

figuration of the incubator 55 along line V-v' of 
Figure 4, the long test film 3 is pulled out of the 
unused film cassette part 2 and intermittently 
moved from the rear of the drawing sheet in Figure 

so 6 to the front thereof. Prior to this step, an upper 
cover 55a of the incubator 55 has been moved in 
the direction as indicated by the arrow A. After the 
long test film 3 has been moved as mentioned 
above, the upper cover 55a is moved in the direc- 

55 tion as indicated by the arrow B, and pushes down 
the long test film 3 as illustrated. Then, the shutter 
54 is moved in the direction as indicated by the 
• arrow C, the sample application means 1 1 is 
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moved down to apply the liquid sample from the 
sample applying nozzle 15 onto the long test film 3 
through a hole 59. Thereafter, the shutter 54 is 
moved in the direction as indicated by the arrow D 
to close the hole 59 as illustrated and prevent air 
flow between the inside and outside of the hole 59, 
and the incubator 55 incubates so that the tem- 
perature in the inside thereof reaches a predeter- 
mined value, for example, 37* C. In the course of 
the incubation or after the incubation is finished, 
the optical density at the portion of the long test 
film 3 on which the liquid sample has already been 
applied is measured by the measuring device 57. 
Instead of providing the shutter 54. the upper cover 
55a of the incubator 55 may be constituted movea- 
ble in the directions as indicated by the arrows C 
and D as well as in the directions as indicated by 
the arrows A and B. In this case, the upper cover 
55a of the incubator 55 need not be provided with 
the hole 59 for sample application. But instead, 
after the liquid sample has been applied onto the 
long test film 3 by moving the upper cover 55a in 
the direction as indicated by the arrow C, the upper 
cover 55a may be moved to its original position in 
the direction as indicated by the arrow D, and 
incubation may then be carried out. 

With this embodiment wherein the sample ap- 
plication, incubation and measurement are carried 
out at a single position, the position to which the 
liquid sample has been applied is incubated and 
measured reliably even though the accuracy of 
feed of the long test film 3 by the test film wind-up 
motor 53 is low. Also, since the sample applying 
position 41 (as shown in Figure 3) with respect to 
the incubator 55 is always constant, the tempera- 
ture distribution inside of the incubator 55 is con- 
stant the color reaction is effected under constant 
conditions, and the measurement accuracy be- 
comes high. Furthermore, in the case where the 
sample application, incubation and measurement 
are carried out at different positions, it is necessary 
for the rotation of the motor 53 to be controlled 
each time the long test film 3 is to be moved from 
the sample applying position to the incubating po- 
sition or from the incubating position to the mea- 
suring position. However, with the aforesaid em- 
bodiment wherein the sample application, incuba- 
tion and measurement are carried out at a single 
position, such complicated control is not required. 

The photoelectric switch 56 shown in Figure 4 
detects holes or marks of the long test film 3. 
Based on the signal generated by the photoelectric 
switch 56, the long test film 3 is pulled out of the 
unused film cassette part 2 by a length necessary 
for a single measurement. The computer 20 shown 
in Figure 2 counts the number of pull-out oper- 
ations of the long test film 3. and issues a warning, 
for example, by sound or light, to the operator 



when the length of the remaining unused portion of 
the long test film 3 has decreased to a predeter- 
mined value or less. Also, a hole or a mark dis- 
criminable from the holes or marks provided at the 
s predetermined length intervals on the long test film 
3 by the photoelectric switch 56 is provided near 
the tail edge portion of the long test film 3. When 
the hole or mark near the tail edge portion of the 
long test film 3 is detected, the photoelectric switch 
10 56 produces a signal for stopping the pull-out of 
the long test film 3. Alternatively, the tail edge of 
the long test film 3 is not secured to the unused 
film cassette part 2 so that the overall long test film 
3 up to its tail edge is ultimately accommodated in 
is the used film cassette part 4. and the tail edge of 
the long test film 3 is detected by the photoelectric 
switch 56. The end of the long test film 3 may be 
judged on the basis of only the value counted by 
the computer 20. However, the end mark or the like 
20 should preferably be provided on the long test film 
3 itself to cope with the case wherein the long test 
film 3 is taken out of the apparatus 8 after it has 
partially been used for measurement, and is artifi- 
cially wound up slightly and then loaded to the 
25 apparatus 8 again. 

An elongated pipe 43 continuing into a leading 
end 15a of the sample applying nozzle 15 is pro- 
vided in the sample application means 1 1 . The 
pipe 43 is communicated with a flexible pipe 44 so 
30 that the liquid sample is fed through the pipes 43 
and 44 into the sample application means n and 
applied onto the test film as will be described later. 
The reference solution is fed and washing liquid is 
delivered through the pipes 43 and 44. 
35 A liquid level detector 45 is provided in parallel 

with the sample applying nozzle 15 in the vicinity 
thereof. The liquid level detector 45 is provided so 
that its leading edge 45a is slightly (for example, 
by approximately 2.5mm) higher than the leading 
40 edge 15a of the sample applying nozzle 15. When 
the sample application means 11 is moved down 
by the movement means 17 for taking up the liquid 
sample accommodated in the sample accommo- 
dating means 10 or the centrifugation means 12, 
45 the leading edge 15a of the sample applying noz- 
zle 15 enters the liquid sample, and the leading 
edge 45a of the liquid level detector 45 contacts 
the liquid sample. At this time, a signal indicating 
that the leading edge 45a of the liquid level detec- 
50 tor 45 has contacted the liquid sample is produced 
by the liquid level detector 45. and transmitted to 
the circuit region 19 shown in Figure 2 through a 
signal line 46. Based on the signal, the downward 
movement of the sample application means 1 1 is 
55 stopped. In this manner, the leading edge 15a of 
the sample applying nozzle 15 can be entered into 
the liquid sample up to a predetermined depth 
from the surface of the liquid sample regardless of 
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the amount of the liquid sample. 

With reference to Figure 7 illustrating the con- 
figuration of the electrolyte determination slide ac- 
commodating region 14 along line Y-Y' of Figure 3. 
electrolyte determination slides 30, 30, ... are 
stacked in a slide magazine 61 . and a bottom plate 
63 of the slide magazine 61 is urged up by a 
spring 62. The top slide 30' among the electrolyte 
determination slides 30. 30. ... is pushed up against 
a top plate 64 of the slide magazine 61. A slide 
conveying member 65 constituting the test film 
conveyance means for the slides 30, 30. ... is 
moveable by a drive means (not shown) in the 
directions as indicated by the arrows E and F. As 
the slide conveying member 65 is moved in the 
direction as indicated by the arrow. E. a leading 
edge 65a thereof enters a slit 66 formed in the 
slide magazine 61. and pushes the top slide 30 in 
the slide magazine 61. As a result, the slide 30 is 
pushed out of the slide magazine 61 through a slit 
66' into an incubator 68 as indicated by a refer- 
ence numeral 30". At the incubator 68, a shutter 69 
is opened, a sample liquid is applied to the slide 
30*. the shutter 69 is then closed, and the slide 30" 
is incubated. Thereafter, a measuring device 70 is 
moved up in the direction as indicated by the arrow 
G until potential measuring probes 67, 67, 67 con- 
tact electrodes (not shown) of the slide 30" in the 
incubator 68. and a difference in potential is mea- 
sured. Thereafter, the measuring device 70 is 
moved in the direction as indicated by the arrow H 
to its waiting position as shown in Figure 7. The 
incubator 68 has nearly the same configuration as 
the incubator 55 for the long test film 3 shown in 
Figure 6, except that the slide 30' pushed out by 
the slide conveying member 65 can be accom- 
modated as the slide 30 ', and the liquid sample 
and the reference solution can be applied to the 
predetermined positions on the slide 30". Also, 
instead of providing the measuring device 57 
shown in Figure 6, the probes 67, 67, 67 of the 
measuring device 70 moved in the direction as 
indicated by the arrow G in Figure 7 contact the 
predetermined electrodes to measure a difference 
in potential. 

As in the case of the long test film 3, instead of 
providing the shutter 69, the effect of the shutter 69 
may be achieved by an upper cover 68a of the 
incubator 68. Also, since the sample application, 
incubation and measurement are carried out at a 
single position, the same effects as in the case of 
the long test film 3, such as simplification of the 
control of push-out of the slide 30' by the slide 
conveying* member 65 and improved measurement 
accuracy, can be obtained. 

After the measurement is finished, the slide 30* 
is pushed by the slide conveying member 65 left- 
ward in Figure 7 into a slide discarding region 71. 



The slide conveying member 65 is then moved in 
the direction as indicated by the arrow F to the 
waiting position shown in Figure 7. 

As the slides 30. 30, ... are pushed one by one 

s out of the slide magazine 61 . the bottom plate 63 
of the slide magazine 61 is pushed up by the 
spring 62. At the time a protrusion 63a projecting 
from the bottom plate 63 out of the slide magazine 
61 faces a proximity switch 72. a warning is issued 

w to the operator to instruct replenishment of slides 
30, 30, ... In the case where a predetermined 
number of the slides 30, 30. ... are then pushed out 
of the slide magazine without new slides replen- 
ished and the slide magazine 61 runs out of the 

75 slide 30 while the liquid sample to be measured for 
a difference in potential is still present, the appara- 
tus 8 is stopped without sample application and 
other operations for measurement of the liquid 
sample being carried out. 

20 With reference to Figure 8 illustrating the sam- 

ple accommodating means 10 and the centrifuga- 
tion means 12 along line Z-Z' of Figure 3, the 
sample accommodating means 10 is constituted so 
that sample cups 80, 80, ... for containing the liquid 

25 samples are placed in the accommodating regions 
40, 40, ... provided in the ring-like area on the 
upper surface of the sample accommodating 
means 10. and the overall sample accommodating 
means 10 is^ rotated by a motor 81 via gears 82, 

30 82 and 82". The operation of the motor 81 is 
controlled so that the liquid samples are located 
one after another at the liquid sample take-out 
position 40a shown in Figure 3 in the sequence of 
take-out from the sample accommodating means 

35 10 and sample application. 

Sample cups 80\ 80\ ... containing body fluid 
are placed in the accommodating regions 42. 42. ... 
on the upper surface of the centrifugation means 
12. From the viewpoint of cup control and reduc- 

40 tion in cost, cups of the same type as the sample 
cups 80, 80, ... on the sample accommodating 
means 10 are employed as the sample cup 80 , 
80'. ... 

A motor 83 is provided for centrifugation. A 
45 motor 85 rotates the sample cups 80 , 80 , ... to 
locate the liquid sample (body fluid) after cen- 
trifugation at the liquid sample take-out position 
42a shown in Figure 3 as in the case of the motor 
81. 

so At the time centrifugation is to be carried out. a 

clutch 86 is disengaged to disconnect the motor 85 
from a rotation shaft 87, and a clutch is engaged to 
transmit the power of the motor 83 to the rotation 
shaft 87. The motor is operated in this condition to 

55 rotate the sample cups 8o\ 80\ ... at a high speed 
with the bottoms of the sample cups 80 , 80 , ... 
facing outward and openings thereof facing inward 
by the centrifugal force so that the body fluid does 
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not spill out of the sample cups- 80', 80 » ... After 
centrifugation is thus carried out for a predeter- 
mined time, the clutch 84 is disengaged to dis- 
connect the motor 83 from the rotation shaft 87. 
and the clutch 86 is engaged to connect the motor 
85 to the rotation shaft 87. The motor 85 is then 
operated to rotate the sample cups 80 . 80 . ... until 
the liquid sample (body fluid) after centrifugation is 
located at the liquid sample take-out position 42a. 

As the centrifugation means 12 is provided in 
the space inward from the sample accommodating 
means 10, the overall apparatus 8 can be made 
small. Also, since the accommodating regions 42. 
42. ... of the centrifugation means 1 2 are provided 
inward from the accommodating regions 40. 40, ... 
arranged in the ring-like area of the sample accom- 
modating means 10, feed of the liquid sample 
(body fluid) to the apparatus 8 for measurement 
can be carried out at a single position, and there- 
fore a high operating efficiency can be obtained. 

With reference to Figure 9 showing the pipes 
communicating with the pipe 43 passing through 
the center of the sample applying nozzle 15 of the 
sample application means 1 1 , the pipe 43 commu- 
nicates with the flexible pipe 44 which commu- 
nicates with an end of a pipe 90. The pipe 90 
communicates at its intermediate point with a pipe 
93 communicating with a space 98 in a cylinder 97 
of a suction and delivery means 96, and the other 
end of the pipe 90 is connected to a port 100 of a 
solenoid valve 99. A pipe 91 connects a port 101 of 
the solenoid valve 99 with a port 104 of a solenoid 
valve 103. A port 102 of the solenoid valve 99 is 
connected to a pipe 94 communicating with a 
space 109 in a cylinder 108 of a suction and 
delivery means 107. The solenoid valve 99 is 
changed over by a signal received from the ex- 
tenor to communicate the pipes 90 and 94 with 
each other and disconnect the pipe 91 from the 
pipe 94. or conversely to communicate the pipes 
91 and 94 with each other and disconnect the pipe 
90 from the pipe 94. A port 106 of the solenoid 
valve 103 is connected to an end of a pipe 95 
having the other end extending to the vicinity of the 
bottom of a tank 111 via an opening 111a of the 
tank 1 1 1 and immersed in a reference solution 1 1 0 
in the tank 111. A liquid level detector 112 is 
provided in the tank 111 for detecting the level of 
the reference solution 110 in the tank 111. A signal 
indicating the level of the reference solution 110 is 
transmitted to the circuit region 19 shown in Figure 
2 via a signal line (not shown), and a warning is 
issued by, for example, sound or light, to the 
operator when the level of the reference solution 
110 is low. A port 105 of the solenoid valve 103 is 
connected to an end of a pipe 92 having the other 
end extending to the vicinity of the bottom of a 
tank 114 via an opening 114a of the tank 114 and 



immersed in a washing liquid 113 in the tank 114. 
As in the case of the tank 111, a liquid level 
detector 115 is provided in the tank 114. The 
solenoid valve 103 is changed over by a signal 

s received from the exterior to communicate the 
pipes 91 and 92 with each other and disconnect 
the pipe 91 from the pipe 95. or conversely to 
communicate the pipes 91 and 95 with each other 
and disconnect the pipe 91 from the pipe 92. 

70 The suction and delivery means 96 sucks the 

liquid sample from the leading edge 15a of the 
sample applying nozzle 15, and applies it there- 
from onto the test film. In order to sucks the liquid 
sample, the leading edge 15a of the sample apply- 

;5 ing nozzle 15 is entered into the liquid sample 
accommodated in the sample accommodating 
means 10 or the centrifugation means 12 until the 
leading edge 45a of the liquid level detector 45 
contacts the surface of the liquid sample, and the 

20 solenoid valve 99 is controlled so that the pipes 90 
and 94 disconnect from each other and the pipes 
91 and 94 communicate with each other. In this 
condition, the motor 116 is rotated in the direction 
as indicated by the arrow I, the rotation force is 

25 converted into linear motion via a cam plate 117 
and a link mechanism 1 18, and the linear motion is 
transmitted to a piston rod 1 19. As a result, the 
piston rod 119 is moved down to pull a piston 124 
down and broaden a space 98 inside of the cyl- 

30 inder 97. In this manner, the liquid sample is 
moved from the leading edge 15a of the sample 
applying nozzle 15 to the pipes 43. 44 and 90. In 
order to apply the liquid sample onto the test film, 
the sample application means 1 1 is moved to the 

35 sample applying position of the test film, the shut- 
ter 54 or the shutter 69 is opened, the sample 
applying nozzle 15 is moved down, and then the 
motor 116 is rotated in the direction as indicated 
by the arrow J. As a result, the drive force of the 

40 motor 116 is transmitted to the piston rod 119 via 
the cam plate 117 and the link mechanism 118, the 
piston rod 119 is moved up to push the piston 124 
up, and the liquid sample is applied in an amount 
corresponding to the extent of the movement of the 

45 piston 124. 

In order to deliver the reference solution 110 
from the leading edge 15a of the sample applying 
nozzle 15, the solenoid valve 99 is first controlled 
so that the pipes 91 and 94 communicate with 

so each other and the pipes 90 and 94 are discon- 
nected from each other, and the solenoid valve 103 
is controlled so that the pipes 91 and 95 commu- 
nicate with each other and the pipes 91 and 92 are 
disconnected from each other. In this condition, the 

55 motor 120 is rotated in the direction as indicated 
by the arrow K. the rotation force is converted into 
linear motion via a cam plate 121 and a link 
mechanism 122, and the linear motion is transmit- 

12 
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ted to a piston rod 123. As a result, the piston rod 
123 is moved down to pull a piston 125 down and 
broaden a space 109 inside of the cylinder 108. In 
this manner, the reference solution 110 is moved 
through the pipe 95, the solenoid valve 103. the 
pipe 91 , the solenoid valve 99 and the pipe 94 into 
the space 109 in the cylinder 108. Then, the sole- 
noid valve 99 is controlled so that the pipes 90 and 

94 communicate with each other and the pipes 91 
and 94 are disconnected from each other. There- 
after, the motor 120 is rotated in the direction as 
indicated by the arrow L to move the piston rod 
123 up and push the piston 125 up, and the 
reference solution 110 is delivered from the leading 
edge 15a of the sample applying nozzle 15 in an 
amount corresponding to the extent of movement 
of the piston 125. 

Delivery of the washing liquid 113 from the 
leading edge 1 5a of the sample applying nozzle 1 5 
is controlled in the same manner as the delivery of 
the reference solution 1 10, except that the solenoid 
valve 103 is controlled so that the pipes 91 and 92 
communicate with each other and the pipes 91 and 

95 are disconnected from each other when the 
washing liquid 113 is to be moved to the space 
109 in the cylinder 108. 

With the aforesaid pipe connections, the sam- 
ple applying nozzle 15 works for both the liquid 
sample and the reference solution, and it is not 
necessary to use dual nozzles as disclosed in, for 
example, Japanese Unexamined Patent Publication 
No. 61(1986)-173131. With this embodiment 
wherein a single nozzle is used, the mechanism is 
simplified, operation failures decrease, and the cost 
decreases. 

Also, with the aforesaid embodiment wherein 
the opening 111a of the tank 111 containing the 
reference solution 110 is made as small as to allow 
insertion of the pipe 95 thereinto, evaporation and 
deterioration of the reference solution 110 can be 
prevented as compared with the case where the 
reference solution 110 is kept to stand in the sam- 
ple cups 80, 80, ... at the accommodating regions 
40, 40, ... as in the case of the liquid sample. 
Furthermore, with the substantially large tank 111, 
no replenishment of the reference solution 110 
thereto is required for a long period. 

Operations of the biochemical analysis appara- 
tus shown in Figure 2 will be described herein- 
below. It is ordinarily practiced that a monitor 
means for monitoring the operating condition is 
provided on the apparatus 8, thereby automatically 
carrying out processing such as stop of the appara- 
tus 8 and issuance of a warning to the operator in 
the case of abnormal operation. Therefore, pro- 
cessing in the case of abnormal operation will be 
only briefly described below. 

First, the power source switch of the apparatus 



8 is turned on by the operator to supply electric 
power to the apparatus 8 only after the necessary 
test film has been accommodated in the apparatus 
8. In the case where the power switch is off and 

s the test film is present in the test film accommodat- 
ing means 13, the cooling and dehumidifying de- 
vice 58 is kept energized to maintain the inside of 
the refrigerating compartment 50 at a predeter- 
mined temperature and humidity. 

to After the electric power is supplied to the ap- 

paratus 8. initial setting of the apparatus 8 is car- 
ried out in the sequence described below. Specifi- 
cally, in the case where the sample application 
means 1 1 is not at its upper position, it is moved to 

75 its upper position by the movement means 17. The 
sample application means 1 1 is then moved by the 
movement means 17 to a predetermined end of the 
rail 16. 

Thereafter, the sample application means 1 1 is 

20 moved by the movement means 17 toward the 
washing region 18, and is stopped by a signal 
received from a position detection means (not 
shown) for producing the signal at the time the 
sample application means 11 arrives at the wash- 

25 ing region 18. On the other hand, by way of exam- 
pie, a pulse encoder (not shown) is provided on a 
shaft of a motor (not shown) for moving the sample 
application means 11 along the rail 16. The pulses 
produced by the pulse encoder in proportion to the 

30 amount of rotation of the motor are counted during 
the movement of the sample application means 11 
from the predetermined end of the rail 16 to the 
washing region 18. Based on the number of the 
pulses counted, the presence or absence of siip- 

35 ping between the shaft of the motor and the move- 
ment of the sample application means 11 along the 
rail 16 is detected. 

The positions of the pistons 124 and 125 
shown in Figure 9 are monitored to detect whether 

40 they are or are not at their start positions that make 
the space 98 and the space 109 smallest. In the 
case where the pistons 124 and 125 are not at their 
start positions, the motors 116 and 120 are rotated 
in the directions as indicated by the arrows J and 

45 L. respectively, to move the pistons 124 and 125 to 
their start positions. At this time, the solenoid valve 
99 is controlled so that the pipes 90 and 94 com- 
municate with each other. In the case where there 
has been liquid remaining in, for example, the 

so space 109 in the cylinder 108, the liquid is deliv- 
ered from the leading edge 15a of the sample 
applying nozzle 15 to the washing region 18 via the 
pipe 43. 

The shutter 54 shown in Figure 4 and the 
55 shutter 69 shown in Figure 7 are monitored to 
detect whether they are present at the positions 
closing the incubators 55 and 68, and the inside of 
the incubator 55 and the inside of the incubator 68 
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are maintained at the predetermined temperature. 

Also, monitor is effected to detect whether, for 
example, the levels of the reference solution 110 
and the washing liquid 113 in the tanks 111 and 
114 are or are not higher than the predetermined 
levels, and whether the measuring device 70 and 
the slide conveyance means 65 are or are not at 
their waiting positions. Then, issuance of a warning 
to the operator when necessary and automatic 
shifting to the initial condition are carried out. 

After the apparatus 8 has been set to the initial 
condition in the manner described above, the com- 
pletion of the initial setting is indicated to the 
operator. 

Thereafter, the operator pours the liquid sam- 
ple which need not be centrifuged into the sample 
cup 80 and places it at a predetermined position in 
the sample accommodating means 10. Body fluid 
requiring centrifugation is poured into the sample 
cup 80\ and the sample cup 80' is placed at a 
predetermined position in the centrifugation means 
12. The information on the measuring item for the 
liquid sample (body fluid) is entered from the key- 
board 22 or from a floppy disk storing the informa- 
tion inserted into the floppy disk drive unit 25. The 
apparatus 8 automatically detects whether the test 
film corresponding to the measuring item thus 
specified has been or has not been accommodated 
in the test film' accommodating means 13. Also, the 
position of the liquid sample (body fluid) in the 
sample accommodating means 10 (centrifugation 
means 12) is entered to the apparatus 8 from, for 
example, the keyboard 22. In the case where mea- 
surement is to be carried out for a plurality of the 
liquid samples (body fluids), the aforesaid oper- 
ations are repeated. 

Thereafter, a measurement start instruction is 
given by the operator to the apparatus 8 by use of. 
for example, the keyboard 22, and the automatic 
measuring operations are started. 

First, in the case where the body fluid samples 
have been accommodated at the centrifugation 
means 1 2, centrifugation is carried out by the oper- 
ations of the motors 83. 85 and the clutches 84. 86. 
After the centrifugation, the body liquid samples 
(liquid samples) are located one after another at 
the liquid sample take-out position 42a in the se- 
quence of measurement. 

In the case where the liquid samples have 
been accommodated at the sample accommodat- 
ing means 10. they are located one after another at 
the liquid sample take-out position 40a in the se- 
quence of measurement. 

Thereafter, the sample application means 11 
positioned at the washing region 18 in the initial 
condition is moved to suck the liquid sample from 
the sample accommodating means 10 or the cen- 
trifugation means 12 into the pipes 43. 44 and 90 



by broadening the space 98 in the cylinder 97 
while the level of the liquid sample is monitored by 
means of the liquid level detector 45. In the case 
where a plurality of measurements are to be car- 

5 ried out. in order to complete suction of the liquid 
sample by a single operation and shorten the over- 
all measurement time, the liquid sample is sucked 
in an amount sufficient for all measurements. At 
this time, the pipes 43. 44 and 90 have often been 

io filled with the washing liquid by the washing opera- 
tion as will be described later. Therefore, before 
the liquid sample is thus sucked, air is slightly 
sucked into the pipe 43 with the leading edge 15a 
of the sample applying nozzle 15 present in air. 

rs and the leading edge 15a of the sample applying 
nozzle 15 is then entered into the liquid sample. As 
a result, an air layer intervenes between the wash- 
ing liquid and the sucked liquid sample so that 
they do not mix together. 

20 Then, the sample application means 11 is 

moved up and moved along the rail 16 to the 
sample applying position on the test film specified 
in advance. The case where the liquid sample is 
applied onto the long test film 3 and the case 

25 where it is applied onto the slide 30 will herein- 
below be described separately. 

First, in the case where the liquid sample is to 
be applied to the long test film 3. sample applica- 
tion to the long test film 3 is first carried out even 

30 though sample application to the slide 30 is neces- 
sary, thereby to shorten the overall measurement 
time. As described above with reference to Figure 
6, sample application to the long test film 3 is 
carried out by the operations of the shutter 54 and 

35 the upper cover 55a of the incubator 55. In order to 
minimize deterioration of the long test film 3 with 
the passage of time, the long test film 3 is pulled 
out of the unused film cassette part 2 by the test 
film conveyance means exactly prior to the sample 

40 application. 

In the case where the liquid sample is to be 
applied to a plurality of the long test films 3. 3, .... 
in order to minimize the movement of the sample 
application means 1 1 and shorten the overall mea- 

45 surement time, the sample application is basically 
carried out sequentially from the long test film 3 
accommodated at an end among the long test films 
3, 3, ... toward the one at the other end. However, 
in the case where the measurement sequence is 

so specified by the operator when, for example, mea- 
surement results of a measurement item are to be 
investigated urgently, the sample application is car- 
ried out in the specified sequence. 

After the liquid sample has been applied to the 

55 long test film 3. the long test film 3 is incubated, 
and the optical density at the portion applied with 
the liquid sample is measured. The measurement 
results are fed to the computer 20. necessary cal- 
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culation processing is carried out, and the results 
of calculation processing are stored and fed out. 

Sample application to the slide 30 is carried 
out as described below. 

In the case where sample application is to be 
carried out for both the slide 30 and the long test 
film 3, sample application to the long test film 3 is 
first carried out in the manner as mentioned above, 
and then the sample application means^ 11 is 
moved to the sample applying position 41 of the 
slide 30, and the liquid sample is applied to the 
slide 30 in the manner as mentioned above. As in 
the case of the long test film 3. in order to prevent 
deterioration of the slide 30, conveyance of the 
slide 30 from the refrigerating compartment 50 to 
the predetermined position by the slide convey- 
ance member 65 is carried out exactly prior to the 
sample application to the slide 30. After the liquid 
sample has been applied to the slide 30, the sam- 
ple application means 11 is moved to the nozzle 
washing region 18. A small vessel (not shown) is 
placed at the nozzle washing region 18. By way of 
example, distilled water is contained in the vessel 
and is made to run so that fresh distilled water is 
always contained in the vessel. After being moved 
to the nozzle washing region 18, the sample ap- 
plication means 11 is moved down by the move- 
ment means 17 until the leading edge 15a of the 
sample applying nozzle 15 enters the distilled wa- 
ter. 

During the movement of the sample application 
means 11, the reference solution 110 is accu- 
mulated in the cylinder 108 show in Figure 9 by 
the above-mentioned operations. After the leading 
edge 15a of the sample applying nozzle 15 has 
been entered to the distilled water, the liquid sam- 
ple remaining in the pipe 43 and other pipes is 
delivered from the leading edge 15a of the sample 
applying nozzle 15. In the case where the pipe 90 
and other pipes have been filled with the washing 
liquid, the washing liquid is then delivered. Also, 
the reference solution 110 which has slightly been 
mixed with the washing liquid in the pipe 90 and 
other pipes is delivered. As a result, the reference 
solution 110 is filled in the pipes up to the leading 
edge 15a of the sample applying nozzle 15. 

The reference solution 110 is then applied to 
the predetermined on the slide 30. The reference 
solution 110 should be applied to the slide 30 as 
early as possible (for example, within 3 seconds) 
after the liquid sample has been applied to the 
slide 30, and therefore the application of the liquid 
sample to the slide 30 is carried out after the 
sample application to the necessary long test film 3 
has been finished. With this procedure, when sam- 
ple application is necessary for both the long test 
film 3 and the slide 30, take-out of the liquid 
sample from the sample accommodating means 10 



or the centrifugation means 12 can be completed 
by a single operation, and the overall measurement 
time can be shortened. The measurement time for 
the slide 30 (Na\ K* t CI" potential difference 

s measurement item) is approximately one minute, 
whereas the measurement time for the long test 
film 3 (color reaction) is approximately four minutes 
on the average. Therefore, in order to shorten the 
overall measurement time, measurement for the 

io slide 30 should be carried out last. Also, since the 
sample applying positions 41 ' and 41 " for the slide 
30, the nozzle washing region 18, and the sample 
accommodating means 10 are provided close to 
one another, the distance of movement of the sam- 

75 pie application means 1 1 between the step of ap- 
plication of the liquid sample to the slide 30 and 
the step of application of the reference solution to 
the slide 30 by the aforesaid operations can be 
minimized, and the overall measurement time can 

20 further be shortened. 

The slide 30 on which the liquid sample and 
the reference solution have already been applied is 
incubated in the manner as mentioned above, and 
the difference in potential is measured. The mea- 

25 surement results are fed to the computer 20, nec- 
essary calculation processing is carried out. and 
the results of calculation processing are stored and 
fed out. 

After the sample, application is finished in the 

30 manner as mentioned above, the sample applica- 
tion means 11 is moved to the nozzle washing 
region 1 8, and the leading edge 1 5a of the sample 
applying nozzle 15 is immersed in distilled water. 
Thereafter, the pistons 124 and 125 are moved to 

35 their start positions if they were not there, and the 
liquid sample, the reference solution and the like 
are delivered from the leading edge 15a of the 
sample applying nozzle 15. The washing liquid is 
then accumulated in the cylinder 108 by the above- 

40 mentioned operations, and delivered from the lead- 
ing edge 15a of the sample applying nozzle 15 for 
the purpose of washing. 

In the case where the liquid sample which is to 
be determined next is still present in the sample 

45 accommodating means 10 or the centrifugation 
means 12 after the aforesaid operations have been 
finished, the liquid sample is moved to the liquid 
sample take-out position 40a or 42a, and the afore- 
said operations are repeated. 

so Another embodiment of the first long-test-film 

cassette for biochemical analysis in accordance 
with the present invention will hereinbelow be de- 
scribed with reference to Figures 10 to 18. 

Figure 10 shows another embodiment of the 

55 first long -test-film cassette for biochemical analysis 
in accordance with the present invention with an 
unused film cassette part and a used film cassette 
part spaced away from each other. 
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With reference to Figure 10, a long test film 
210 is accommodated in an unused film cassette 
part 220 in a roll form wound around a reel 221. 
The leading edge portion of the long test film 210 
is pulled out of the unused film cassette part 220 
via its film outlet portion 222. introduced into a 
used film cassette part 230 provided independently 
of the unused film cassette part 220 via a film inlet 
portion 232 of the used film cassette part 230, and 
secured to a reel 231 in the used film cassette part 
230. Application of the liquid sample, incubation 
and measurement are carried out at a film portion 
21 OS of the long test film 210 exposed between 
the unused film cassette part 220 and the used film 
cassette part 230. 

By way of example, as shown in Figure 11 A, 
the long test film 210 is a colorimetric analysis test 
film having multi-layer analysis elements. With ref- 
erence to Figure 11 A, the colorimetric analysis test 
film 210 comprises a light-permeable support 211, 
a reagent layer 212 overlaid on the support 211. 
and a spreading layer 213 overlaid on the reagent 
layer 212. In biochemical analysis, the liquid sam- 
ple is applied onto the spreading layer 213, and is 
allowed to spread therethrough. An analysis objec- 
tive constituent of the liquid sample migrates to the 
reagent layer 212, and reacts with the reagent 
contained in the reagent layer 212. A change in 
color density produced by the color reaction of the 
analysis objective constituent with the reagent is 
measured by irradiating light from the side of the 
support 211 and measuring the light reflected by 
the colorimetric analysis test film 210. thereby to 
analyze the analysis objective constituent contain- 
ed in the liquid sample based on the principle of 
colorimetry. The colorimetric analysis test film 210 
may also be provided with other layers known in 
the art such as a reflection layer, a light-shielding 
layer, a filter layer, a registration layer, a water 
absorbing layer and a prime coat layer. Also, the 
spreading layer 213 and the reagent layer 212 may 
be constituted by a single layer. 

The configuration of the multi-layer analysis 
element shown in Figure 11A is already known. 

By way of example, the support 211 is con- 
stituted by a film of a light-permeable, water-imper- 
vious material, for example, a polymer such as 
polyethylene terephthalate, bisphenol-A polycar- 
bonate, polystyrene, or a cellulose ester (e.g. cel- 
lulose diacetate, cellulose triacetate, or cellulose 
acetate propionate). The thickness of the support 
11 should preferably be within the range of ap- 
proximately 50am to approximately 300am. more 
preferably within the range of 80am to 200am. The 
width of the support 1 1 should preferably be within 
the range of approximately 3mm to 10mm. The 
length of the support 1 1 may be selected in accor- 
dance with the number of analyses per roll, which 



is not limited particularly. In general, it is advanta- 
geous that the length of the support 1 1 be equiv- 
alent to 100 to 600 analysis regions. 

The spreading layer 213 horizontally spreads 

5 the liquid sample applied to the surface" thereof 
approximately at a predetermined rate per unit area 
substantially without maldistribution of the constitu- 
ent contained in the liquid sample. The spreading 
layer 213 is formed of a paper such as a filter 

70 paper, or a knitted, woven or non-woven fabric of a 
natural fiber or a synthetic fiber. Also, the spread- 
ing layer 213 may be constituted by a porous 
material of a particulate polymer. 

In order to control spreading of the liquid sam- 

15 pie. the spreading layer 213 may also contain a 
hydrophilic polymer such as a cellulose derivative, 
polyvinyl pyrrolidone, polyvinyl alcohol or 
polyacrylamide, a surface active agent such as a 
nonionic surface active agent, a cationic surface 

20 active agent, an anionic surface active agent or an 
amphoteric surface active agent, and/or a buffer 
suitable for achieving analysis reliably. 

The reagent layer 212 contains a reagent suit- 
able for producing a change in color density de- 

25 tectable with colorimetry upon reaction with the 
analysis objective constituent. The reagent layer 
212 should preferably be prepared by dispersing at 
least one kind of reagent in a hydrophilic colloid 
(as a binder) of, for example, gelatin, a gelatin 

30 derivative, polyvinyl alcohol, polyacrylamide. or 
polyvinyl pyrrolidone. 

The multi-layer analysis element may be of 
any configuration insofar as the support 211 is a 
long film. For example, as shown in Figure 1 1 A, the 

35 region outside of the support 211. e.g. the reagent 
layer 212 andtor the spreading layer 213. may be 
formed long as is the support 211. Alternatively, as 
shown in Figure 11 B, the reagent layer 212 and the 
spreading layer 213 may be divided in the unit of a 

do single analysis region 214. Or. as shown in Figure 
11C, in the case where the reagent layer 212 and 
the spreading layer 213 are continuous, a barner 
portion 215 for obstructing migration of the liquid 
sample may be provided at the boundary between 

45 adjacent analysis regions 214, 214. 

Another example of the long test film 210 is a 
test film provided with sheet-like ion selective elec- 
trodes for measuring the ionic activity of a iiquid 
sample by applying the liquid sample and a refer- 
so ence solution respectively to ion selective layers of 
the ion selective electrodes, which ion selective 
layers are electrically isolated from each other, and 
measuring a difference in potential between the ion 
selective electrodes. 

55 Reverting to Figure 10, the unused film cas- 

sette part 220 and the used film cassette part 230 
have nearly the same size capable of accommodat- 
ing therein the overall length of the long test film 
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210 by winding it around the reei 221 or the reel 
231 . The cross-sectional shapes of the unused film 
cassette part 220 and the used film cassette part 

230 need not necessarily be square as shown in 
Figure 10, and may be rectangular, circular and 
any other shape. However, they should preferably 
be square or rectangular for easy processing of the 
cassette parts 220 and 230 during loading to the 
analysis apparatus. The unused film cassette part 
220 and the used film cassette part 230 can be 
fabricated by a known method. For example, the 
case and the cover of each cassette part may be 
made independently, and secured to each other by 
fitting, engagement, fixing with screws, adhesion 
and any other means after the unused long test 
film has been accommodated in the case. Alter- 
natively, the case and the cover may be coupled 
by a hinge on one side of the cover. 

When the long test film 210 is wound up in a 
too small curvature radius, it will crack. Therefore, 
the diameters of the reels 221 and 231 should not 
be so small. In general, their diameters should 
preferably be within the range of 40mm to 80mm. 
Also, engagement members for wind-up and stop 
of the long test film 21 0 are provided inside of the 
reels. 

In general, the unused film cassette part 220, 
the used film cassette part 230 and the reels 221, 

231 can be easily made from various thermoplastic 
resins, for example, polyolefin resins such as poly- 
ethylene and polypropylene, styrene resins such as 
polystyrene,- high-impact polystyrene, a styrene- 
acrylonitrile resin and an ABS resin, a polyvinyl 
chloride resin, nylon, polyester, polycarbonate, 
polyacetal and other resins by utilizing the tech- 
nique ordinarily used for making audio or video 
cassette tapes. 

The long-test-film cassette for biochemical ana- 
lysis described above with reference to Figure 10 
is constituted so that the unused film cassette part 
220 and the used film cassette part 230 are joined 
readily releasably. An embodiment of such a long- 
test-film cassette for biochemical analysis will 
hereinbelow be described with reference to Figure 
12. 

With reference to Figure 12, the unused film 
cassette part 220 and the used film cassette part 
230 are put close to each other so that the film 
outlet portion 222 and the film inlet portion 232 
stand facing each other, and an adhesive tape 240 
is adhered across the unused film cassette part 
220 and the used film cassette part 230 to join 
them together. The adhesive tape 240 may be 
applied to a part of the unused film cassette part 
220 and the used film cassette part 230, or over 
the overall circumference of the boundary there- 
between. When the long-test-film cassette is to be 
used for measurement, the adhesive tape 240 is 



peeled off, and the unused film cassette part 220 
and the used film cassette part 230 thus released 
from each other are loaded to predetermined posi- 
tions in the analysis apparatus. 

s Figure 13 shows an example of a colorimetric 

analysis apparatus 8 wherein the long-test-film cas- 
sette for colorimetric analysis shown in Figure 10 is 
used. In Figure 13. similar elements are numbered 
with the same reference numerals with respect to 

10 Figure 4. With reference to Figure 13. the sample 
application means 1 1 is provided at the upper part 
of the colorimetric analysis apparatus 8. and the 
sample applying nozzle 15 connected with the 
sample application means 11 is provided exactly 

75 above an analysis region 253 at the central region 
of the colorimetric analysis apparatus 8. The shut- 
ter 54, the incubator 55 and the measuring device 
57 are provided in the analysis region 253. The 
refrigerating compartment 50 is provided at the 

20 lower part of the colorimetric analysis apparatus 8, 
and is maintained at a predetermined low tempera- 
ture and low humidity by the cooling and dehumidi- 
fying device 58 and the fan 60. 

The unused film cassette part 220 is fitted in 

25 the refrigerating compartment 50 so that the film 
outlet portion 222 is positioned in a film outlet hole 
260 of the refrigerating compartment 50 and the 
reei is rotatable. The used film cassette part 230 is 
fitted in the wind-up compartment 51 so that the 

30 film inlet portion 232 is positioned in a film' inlet 
hole 262 of the wind-up compartment 51 and the 
reel 231 is rotatable by a drive shaft (not shown) of 
the colorimetric analysis apparatus 8. The long test 
film 210 passes through the film outlet hole 260 of 

35 the refrigerating compartment 50, the inside of the 
incubator 55, and the film inlet hole 262 of the 
wind-up compartment 51. 

In order to analyze the liquid sample by the 
colorimetric analysis apparatus 8 shown in Figure 

40 13. the long test film 210 is pulled out of the 
unused film cassette part 220 and moved to the 
analysis region 253, and the liquid sample is ap- 
plied from the sample applying nozzle 1 5 to an 
analysis region of the long test film 210. The in- 

45 cubator 55 is then closed by the shutter 54, and 
the analysis region of the long test film 210 is 
incubated at a predetermined temperature (for ex- 
ample, 37° C) for a predetermined time in the in- 
cubator 55. Midway "during or after the incubation, 

so the optical density of the analysis region of the 
long test film 210 is measured by the measuring 
device 57. Based on the measured optical density, 
the analysis objective constituent in the liquid sam- 
ple can be analyzed quantitatively. 

55 Instead of using the adhesive tape 240 shown 

in Figure 12, releasable joining of the unused film 
cassette part 220 and the used film cassette part 
230 to each other may be achieved in various other 

17 



.029951 7 A2_l_> 



31 



EP 0 299 517 A2 



32 



manners, fGr example, as shown in Figures 14A to 
18. 

With reference to Figure 14A. the unused film 
cassette part 220 and the used film cassette part 
230 are put close to each other so that the film 
outlet portion 222 and the film inlet portion 232 
face the same direction adjacent to each other. 
Small protrusions 223 are provided on the surface 
of the unused film cassette part 220 facing the 
used film cassette part 230. and recesses 233 of 
nearly the same shapes as the protrusions 223 are 
provided on the used film cassette part 230 at 
positions corresponding to the protrusions 223. The 
protrusions 223 are fitted into the recesses 233. 
thereby to releasablyjoin the unused film cassette 
part 220 and the used film cassette part 230 to- 
gether. Instead of the point-like protrusions 223 and 
the recesses 233, a linear protrusion and a linear 
recess may be provided. Also, conversely to the 
aforesaid configuration, the protrusion or protru- 
sions may be provided on the used film cassette 
part 230, and the recess or recesses may be 
provided on the unused film cassette part 220. In 
the case where the unused film cassette part 220 
and the used film cassette part 230 are formed of a 
thermoplastic resin as mentioned above, the readily 
releasable joining of the unused film cassette part 
220 and the used film cassette part 230 to each 
other can be achieved easily by utilizing the known 
molding technique. In order to load the long-test- 
film cassette shown in Figure 14A to the analysis 
apparatus, the unused film cassette part 220 and 
the used film cassette part 230 are slightly bent at 
an angle nearly normal to the drawing sheet in 
Figure 14A and released from each other. Then, 
they are loaded to the analysis apparatus as shown 
in Figure 14B. In the case where the linear protru- 
sion and the linear recess are provided, the unused 
film cassette part 220 and the used film cassette 
part 230 are slid up and down in Figure 14A and 
thus released from each other. 

With reference to Figure 15. the unused film 
cassette part 220 and the used film cassette part 
230 are put close to each other so that the film 
outlet portion 222 and the film inlet portion 232 
stand facing each other, and the upper surfaces of 
the unused film cassette part 220 and the used film 
cassette part 230 are fitted slideably to an engage- 
ment member 241 . The cassette parts 220 and 230 
may instead be engaged with the engagement 
member 241 by means of a combination of point- 
like protrusions (or a linear protrusion) with point- 
like recesses (or a linear recess) as mentioned 
above with reference to Figure 14A. Figure 15A 
shows an example of the engagement of the cas- 
sette parts 220 and 230 with the engagement 
member 241. In this case, in order to load the 
cassette parts 220 and 230 to the analysis appara- 



tus, they may be moved horizontally and disen- 
gaged from the engagement means 241 . 

With reference to Figure 16. the unused film 
cassette part 220 and the used film cassette part 
5 230 are put close to each other so that the film 
outlet portion 222 and the film inlet portion 232 
stand facing each other, and the side surfaces of 
the unused film cassette part 220 and the used film 
cassette part 230 are slideably fitted to each other. 
w The cassette parts 220 and 230 may instead be 
engaged with each other by means of a combina- 
tion of point-like protrusions (or a linear protrusion) 
with point-like recesses (or a linear recess) as 
mentioned above with reference to Figure 14A. In 
75 order to release the cassette parts 220 and 230 
. from each other, they may be moved vertically in 
Figure 16 with respect to each other or bent with 
respect to each other. 

With reference to Figure 17. the unused film 
20 cassette part 220 and the used film cassette part 
230 are put close to each other so that the film 
outlet portion 222 and the film inlet portion 232 
stand facing each other, and edge portions of an 
engagement member 242 are fitted into the drive 
25 holes of the reels 221 and 231. The cassette parts 
220 and 230 can be released from each other 
simply by removing the engagement member 242. 

With reference to Figure 18. the unused film 
cassette part 220 and the used film cassette part 
30 230 of generally circular shapes having the film 
outlet portion 222 and the film inlet portion 232 
slightly protruded are joined together by a small 
area, for example, a small point-like, string-like or 
thin film-like area, at a point of contact 243 be- 
35 tween the cassette parts 220 and 230. The cas- 
sette parts 220 and 230 can easily be formed with 
the conventional technique so that they are readily 
releasable at the point of contact 243. 

With the embodiments of the long-test-film 
40 cassette for biochemical analysis shown in Figures 
10 to 18 wherein the unused film cassette part 220 
and the used film cassette part 230 are provided 
independently of each other and joined releasably, 
the cassette can be processed very easily between 
45 the production step and the loading to the analysis 
apparatus. Also, when the cassette is to be used 
for analysis, the cassette parts 220 and 230 can be 
readily separated from each other and loaded to 
the analysis apparatus independently. 
50 Cassette packs as further embodiments of the 

first long-test-fiim cassette for biochemical analysis 
in accordance with the present invention will 
hereinbelow be described with reference to Figures 
19A, 19B, 20A and 20B. In Figures 19A, 19B, 20A 
55 and 20B, similar elements are numbered with the 
same reference numerals with respect to Figure 10. 
In the long-test-film cassette packs for biochemical 
analysis, the unused film cassette part 220 and the 
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used film cassette part 230 are packed in a single 
container so that the long test film 210 do not twist 
nor move so much. The packing form is not limited 
to a particular one. 

With reference to Figures 19A and 19B, the 
unused film cassette part 220 accommodating the 
long test film 210 and the used film cassette part 
230 in which the leading edge portion of the long 
test film 210 is secured to the reel 231 are spaced 
away from each other by a distance equal to the 
analysis region of the long test film 210 and 
housed in this condition in a bag-like container 340. 
The front and rear surfaces of the container 340 
are joined to each other at a joining area 341 
between the unused film cassette part 220 and the 
used film cassette part 230 so that the cassette 
parts 220 and 230 do not move so much in the 
container 340. The container 340 is provided with 
perforations 342 and perforations 343 at the posi- 
tions respectively corresponding to a shaft receiv- 
ing hole 224 of the unused film cassette part 220 
and a shaft receiving hole 234 of the used film 
cassette part 230. The cassette parts 220 and 230 
can be fitted to drive shafts or supporting shafts of 
the analysis apparatus by breaking the container 
340 along the perforations 342 and the perforations 
343. The container 340 is also provided with per- 
forations 344. When the long-test-film cassette is to 
be loaded to the analysis apparatus, the container 
340 is broken along the perforations 344 to expose 
the necessary portion of the long-test-film cassette 
without the unused film cassette part 220 and the 
used film cassette part 230 taken out of the con- 
tainer 340. During storage prior to the use of the 
long-test-film cassette, the perforations 342. 343 
and 344 should preferably be covered by tapes or 
the like for preventing the long test film 210 from 
being deteriorated by ambient air. As the distance 
between the shaft receiving holes 224 and 234 is 
matched to the corresponding dimension in the 
analysis apparatus, the film "cassette can be loaded 
quickly to the analysis apparatus. Instead of load- 
ing the film cassette in the packed form to the 
analysis apparatus, the unused film cassette part 
220 and the used film cassette part 230 may be 
taken out of the container 340 and loaded to the 
analysis apparatus. The perforations 342, 343 and 
344 may be of any type insofar as the container 
340 can be broken readily. Also, the perforations 
342, 343 and 344 may be omitted, or the perfora- 
tions 344 may be provided at any other position. 
The joining area 341 may be of any other shape 
insofar as the unused film cassette part 220 and 
the used film cassette part 230 do not move rso 
much. However, the joining area 341 should prefer- 
ably have a large area as shown in Figure 19A in 
order to prevent deformation of the pack during its 
processing and to prevent deformation of the long 



test film 210 between the unused film cassette part 
220 and the used film cassette part 230 as much 
as possible. 

The container 340 may be made of a material 

5 such as a paper, a film or a sheet or a molding of a 
thermoplastic resin as mentioned above, or a com- 
bination thereof. A known method may be em- 
ployed for making the container 340 by use of 
such a material. 

jo With reference to Figures 20A and 208 show- 

ing another example of the cassette pack, the 
unused film cassette part 220 accommodating the 
long test film 210 and the used film cassette part 
230 in which the leading edge portion of the long 

75 test film 210 is secured to the reel 231 are housed 
close to each other in a container 345. 

The container 345 is constituted by joining a 
bottom member 346 and a cover member 347 by 
adhesion or fusion at the peripheral portions there- 

20 of. The cover member 347 is provided with a cover 
recess 347A slightly larger than the unused film 
cassette part 220 and the used film cassette part 
230 so that the cassette parts 220 and 230 do not 
move so much in the container 345. 

25 In order to prevent deformation of the cassette 

pack and facilitate discrimination of the cassette, 
the bottom member 346 should preferably be 
made of a thick, rigid material and the cover mem- 
ber 347 should preferably be* made of a thin, 

30 transparent material. Also, the bottom member 346 
and the cover member 347 may be coupled by a 
hinge only at one side. 

Instead of the configuration shown in Figure 
20A, the unused film cassette part 220 and the 

35 used film cassette part 230 may be spaced from 
each other, and the bottom member 346 or the 
cover member 347 may be provided with recesses 
for receiving the unused film cassette part 220, the 
used film cassette part 230 and the long test film 

40 210 therebetween. 

The container 345 may be made of a material 
such as a paper, a film or a sheet or a molding of a 
thermoplastic resin as mentioned above, or a com- 
bination thereof. A known method may be em- 

45 ployed for making the container 345 by use of 
such a material. 

With the embodiments shown in Figures 19A, 
19B, 20A and 20B wherein the unused film cas- 
sette part 220 and the used film cassette part 230 

so are packed in a single container, the cassette parts 
220 and 230 can be processed as a single pack 
prior to the use, and can be loaded to the analysis 
apparatus without being taken out of the packing 
container. Thus the film cassette can be processed 

55 easily. Also, the cassette parts 220 and 230 can 
readily be taken out of the packing container and 
loaded independently of each other to the analysis 
apparatus when necessary, and therefore the film 
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cassette can be used in various types of analysis 
apparatuses having different processing capacity. 
Furthermore, in the case where the packing con- 
tainer is constituted to compietely seal the film 
cassette therein, the long test film 210 can be 5 
stored shielded from ambient air up to the use step 
and prevented from deterioration. 

Embodiments of the second long-test-film cas- 
sette for biochemical analysis in accordance with 
the present invention will hereinbelow be described w 
with reference to Figures 21 to 26. 

Figure 21 is a perspective view showing show- 
ing an embodiment of the second long- test-film 
cassette for biochemical analysis in accordance 
with the present invention. In Figure 21, similar is 
elements are numbered with the same reference 
numerals with respect to Figure 10. The configura- 
tion of the film outlet portion 222 of the unused film 
cassette part 220 in this embodiment will herein- 
below be described in detail. 20 

Figure 22 is an enlarged sectional view show- 
ing the portion indicated in the circle in Figure 21, 
and Figure 23 is a sectional view taken along line 
A-A of Figure 21. With reference to Figures 22 and 
23. a film outlet hole 421 is formed in a side wall 25 
220a of the unused film cassette pan 220, and a 
plate member 422 is provided in the unused film 
cassette part 220 to stand facing an upper walL 
220b of the unused film cassette part 220 with the 
long test film 210, which passes through the film 30 
outlet hole 421. intervening therebetween, so that 
an elongated channel 424 is formed by the plate 
member 422 and the upper wall 220b. A blocking 
member 426 having a film passage hole 423 of a 
size allowing the passage of the long test film 210 35 
therethrough is provided on the side of the channel 
424 opposite to the film outlet hole 421. The film 
outlet portion 222 having the channel configuration 
is constituted in this manner. A guide roller 425 for 
guiding the long test film 210 and making smooth 40 
the movement of the long test film 210 to the film 
outlet portion 222 is provided close to the film 
outlet portion 222. The height of the channel 424 
should preferably be made small to such an extent 
that the movement of the long test film 21 0 thereth- 45 
rough is not obstructed, and the length of the 
channel 424 should preferably be made long within 
a range allowable in the unused film cassette part 
220 accommodating the long test film 210. The 
blocking member 426 need not necessarily be pro- 50 
vtded, depending on the shape of the channel 424. 
Instead of forming the channel 424 by the upper 
wall 220b of the unused film cassette part 220 and 
the plate member 422 as shown in Figure 22, the 
channel 424 may be formed by two plate mem- ss 
bers. The plate member 422 and the blocking 
member 426 may be formed integrally with the 
unused film cassette part 220 during the manufac- 



ture of the unused film cassette part 220, or may 
be produced independently of the unused film cas- 
sette part 220 and incorporated thereinto or se- 
cured thereto. 

Figure 24 shows the film outlet portion of the 
unused film cassette part in another embodiment of 
the second long-test-film cassette for biochemical 
analysis in accordance with the present invention. 
This embodiment is the same as the embodiment 
shown in Figure 22, except that a resilient member 
426A is provided instead of the blocking member 
426 shown in Figure 22. The resilient member 
426A is slightly tilted inwardly toward the channel 
424, and the leading edge of the resilient member 
426A slightly contacts the long test film 210. The 
resilient member 426A should preferably be 
formed of a film or a sheet of rubber, a thermoplas- 
tic resin or the like. A plurality ofresilient members 
426A, 426A, ... may be provided in the channel 
424. 

Figure 25 shows the film outlet portion of the 
unused film cassette part in a further embodiment 
of the second long-test-film cassette for biochemi- 
cal analysis in accordance with the present inven- 
tion. In this embodiment, piled materials 427, 427 
are provided to sandwich the long test film 210 in 
the channel 424 shown in Figure 22. In this em- 
bodiment, the blocking member 426 need not nec- 
essanly be provided. The piled -materials 427, 427 
may be selected from, for example, velvet, mat. 
velveteen, a cloth electrostatically flocked with fi- 
bers or yarns, and other known materials. Felt may 
also be employed for this purpose. 

Figure 26 shows the film outlet portion of the 
unused film cassette part in a still further embodi- 
ment of the second long-test-film cassette for bio- 
chemical analysis in accordance with the present 
invention, in this embodiment, soft foamed materi- 
als 428. 428 are provided instead of the piled 
materials 427. 427 in the embodiment shown in 
Figure 25. Sponge, foamed styrol. foamed polyure- 
thane or the like may be used as the soft foamed 
materials 428. 428. 

Embodiments of the test film cassette loading 
system in accordance with the present invention 
will hereinbelow be described with reference to 
Figures 27 to 33. 

Figure 27 shows an example of the colorimetric 
analysis apparatus wherein the unused film cas- 
sette part accommodating the unused long test film 
is loaded to the refrigerating compartment by the 
cassette loading system in accordance with the 
present invention. In Figure 27. similar elements 
are numbered with the same reference numerals 
with respect to Figure 1 3. 

Figure 28 shows an example of the long-test- 
film cassette used in the cassette loading system 
in accordance with the present invention. In Figure 
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28. similar elements are numbered with the same 
reference numerals with respect to Figure 10. The 
film outlet portion 222 is protruded from the main 
body of the unused film cassette part 220. 

Figure 29 shows an example of the film outlet 
portion 222 of the unused film cassette part 220 at 
the portion indicated in the circle in Figure 28. With 
reference to Figure 29, the unused film cassette 
part 220 is provided with the film outlet portion 222 
protruded from the main body thereof, and the film 
outlet hole 421 is formed in the side wall 220a of 
the film outlet portion 222. At the film outlet portion 
222, the elongated channel 424 is formed by the 
extension of the upper wall of the main body of the 
unused film cassette part 220 and the wail 422 of 
the film outlet portion 222. 

A blocking member 426 having a film passage 
hole 423 of a size allowing the passage of the long 
test film 210 therethrough is provided on the side 
of the channel 424 opposite to the film outlet hole 
421. A guide roller 425 for guiding the long test 
film 210 and making smooth the movement of the 
long test film 210 to the film outlet portion 222 is 
provided close to the film outlet portion 222. The 
height of the channel 424 should preferably be 
made small to such an extent that the movement of 
the long test film 210 therethrough is not obstruct- 
ed, and the length of the channel 424 should 
preferably be made long within a range allowable 
in the unused film cassette part 220 accommodat- 
ing the long test film 210. The blocking member 
426 need not necessarily" be "provided, depending 
on the shape of the channel 424. 

Reverting to Figure 27, the unused film cas- 
sette part 220 is loaded in the refrigerating com- 
partment 50 with the film outlet portion 222 fitted 
into the film outlet hole 260 of the refrigerating 
compartment 50. Figure 30 is an enlarged sectional 
view showing tKe~ region where the film" outlet por- 
tion 222 is fitted in the film outlet hole 260 of the 
refrigerating compartment 50. 

With reference to Figure 30. the film outlet hole 
260 of the refrigerating compartment 50 has a size 
to which the film outlet portion 222 of the unused 
film cassette part 220 substantially fits. Soft 
foamed material layers 50b, 50b constituted by 
sponge rubber sheets, sponge plastic sheets or the 
like are secured as a cushioning material to the 
faces of the side wall 50a of the refrigerating com- 
partment 50 defining the film outlet hole 260. As 
the unused film cassette part 220 is loaded in the 
refrigerating compartment 50 with the film outlet 
portion 222 of the unused film cassette part 220 
fitted in the film outlet hole 260 of the refrigerating 
compartment 50, no ambient air substantially en- 
ters the refrigerating compartment 50 through the 
film outlet hole 260 thereof, and cool air in the 
refrigerating compartment 50 does not leak to the 



exterior. The soft foamed material layers 50b. 50b 

may also be constituted by the piled materials as 

will be described with reference to Figure 32, or . 

may be omitted in the case where the film outlet 
5 hole 260 of the refrigerating compartment 50 is 

formed accurately to match the shape of the film 

outlet portion 222. 

Figures 31 to 33 show other examples of the 

film outlet portion 222 of the unused film cassette 
70 part 220 at the portion indicated in the circle in 

Figure 28. 

With reference to Figure 31, the configuration 
shown is the same as the configuration shown in 
Figure 29. except that the resilient member 426A is 

75 provided instead of the blocking member 426 
shown in Figure 29. The resilient member 426A is 
slightly tilted inwardly toward the channel 424, and 
the leading edge of the resilient member 426A 
slightly contacts the long test film 210. The resilient 

20 member 426A should preferably be formed of a 
film or a sheet of rubber, a thermoplastic resin or 
the like. The resilient member 426A may be pro- 
vided inside of the channel 424 closer to the film 
outlet hole, and a plurality of resilient members 

25 426A. 426A. ... may be provided in the channel 
424. 

With reference to Figure 32, piled materials 
. 427, 427 are provided to sandwich the long test 
film 210 in the channel 424 shown in Figure 29. In 
30 this example, the blocking member 426 need not 
necessarily be- provided. The piled materials 427, 
— 427 may be selected from, for example, velvet, 
mat, velveteen, a cloth electrostatically flocked with 
fibers or yarns, and other known materials. Felt 
35 may also be employed for this purpose. 

With reference to Figure 33. soft foamed ma- 
terials 428. 428 are provided instead of the piled 
materials 427, 427 in the example shown in Figure 
32. Sponge, foamed styrol, foamed polyurethane or 
40 the like may be used as the soft foamed materials 
428. 428. 

With the configuration wherein the film outlet 
portion 222 of the unused film cassette part 220 is 
formed as mentioned above, high-temperature, 

45 high-humidity ambient air is prevented from enter- 
ing the unused film cassette part 220. 

Embodiments of the third long-test-film cas- 
sette for biochemical analysis in accordance with 
the present invention will hereinbelow be described 

so with reference to Figures 34, 35 and 36. In Figures 
34, 35 and 36. similar elements are numbered with 
the same reference numerals with respect to Fig- 
ure 10. 

With reference to Figure 34, a long-test-film 
55 cassette 501 for biochemical analysis comprises 
the unused film cassette part 220 and the used film 
cassette part 230 which are combined integrally 
with each other by a plate member 540 secured 
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flush with a broader side wall 220c of the unused 
film cassette part 220 and a broader side wall 230c 
of the used film cassette part 230, and a plate-like 
rib 541 secured normal to the surface of the plate 
member 540 and norma] to the surface of a nar- 
rower side wall 220a of the unused film cassette 
part 220 and the surface of a narrower side wall 
230a of the used film cassette part 230 facing each 
other. Sample application, incubation and measure- 
ment are carried out at the film portion 21 OS of the 
long test film 210 exposed between the cassette 
parts 220 and 230. Therefore, the plate member 
540 is secured only at the lower areas of the side 
walls 220a and 230a in Figure 34 so that a space is 
formed around the film portion 21 OS for allowing 
the film portion 21 OS to be fitted to the analysis 
region of the analysis apparatus. The plate member 
540 and the plate-like rib 541 may be prepared 
independently of the side walls 220a. 230a. 220c 
and 230c. and may then be secured to the cor- 
responding side walls by adhesion, engagement, 
fitting and other means. Alternatively, the plate 
member 540 and/or the plate-like rib 541 may 
originally be combined integrally with the side walls 
by molding or the like. 

Figure 35 shows another embodiment of the 
third long-test-film cassette for biochemical analy- 
sis sn accordance with the present invention. 

The embodiment shown in Figure 35 is the 
same as the embodiment shown in Figure 34. 
except that the unused film cassette part 220 and 
the used film cassette part 230 are provided with a 
protrusion 220A and a protrusion 230A respectively 
at a part of the surfaces facing each other, and 
leading side walls of the protrusion 220A and the 
protrusion 230A are secured to each other to form 
a partition 542. The partition 542 may be formed 
by preparing the unused film cassette part 220 and 
the used film cassette part 230 independently of 
each other, and then securing the leading side 
walls of the protrusion 220A and the protrusion 
230 A to each other by adhesion, engagement, fit- 
ting or other means. Alternatively, the partition 542, 
the unused film cassette part 220 and the used film 
cassette part 230 may be prepared integrally with 
each other from the original step. The partition 542 
may be composed of double walls with a space 
intervening therebetween or with a heat insulating 
material filled therebetween. Also, the partition 542 
may be closer to one of the unused film cassette 
part 220 and the used film cassette part 230 than 
to the other thereof. 

Figure 36 shows the long-test-film cassette 
shown in Figure 34 loaded to the coiorimetric ana- 
lysis apparatus 8. In Figure 36, similar elements 
are numbered with the same reference numerals 
with respect to Figure 1 3. 

In the embodiments of the third long-test-film 



cassette for biochemical analysis in accordance 
with the present invention shown in Figures 34 and 
35, the configurations of the film outlet portion 222 
of the unused film cassette part 220 in the embodi- 

5 ments of the second long-test-film cassette as 
shown in Figures 22 to 26 may be employed. 

Modifications of the long-test-film cassette for 
biochemical analysis in accordance with the 
present invention will hereinbelow be described 

70 with reference to Figures 37 to 55. These modifica- 
tions are applicable to ail of the aforesaid embodi- 
ments. 

With reference to Figures 37 and 38. a gas 
adsorbing or absorbing agent 640 is accommo- 

75 dated inside of the unused film cassette part 220. 
Figure 37 is a sectional view showing the unused 
film cassette part 220. and Figure 38 is a sectional 
view taken along line B-B of Figure 37. The gas 
adsorbing or absorbing agent 640 is contained in a 

20 case 641 and accommodated in a hollow region 
224 inside of the reel 221. An engagement mem- 
ber 624 for wind-up and stop of the long test film 
210 is provided on the outer face of the reel 221. 
The gas adsorbing or absorbing agent 640 

25 should preferably be composed of a substance 
which is capable of adsorbing or absorbing gases 
such as steam, oxygen and ammonia having det- 
rimental effects on the analysis performance, for 
example, deteriorating the analysis performance 

30 and producing errors in the analysis results, and 
which is non-deliquescent. The gas adsorbing or 
absorbing agent 640 having such properties can be 
selected from known substances such as silica gel, 
zeolite, activated carbon, and activated alumina. 

35 Though the gas adsorbing or absorbing agent 640 
may be directly accommodated in the hollow re- 
gion 224, it should preferably be housed in the 
case 641 and accommodated in this form in the 
hollow region 224. The case 641 may be of any 

40 shape, for example, a bag or a box, insofar as it is 
formed of a gas-permeable material free of deterio- 
ration by the gas adsorbing or absorbing agent, for 
example, a paper, a non-woven fabric, a film or a 
sheet having small perforations, or a film or a sheet 

45 of a foamed material having communicating pores. 

The case 641 containing the gas adsorbing or 
absorbing agent 640 need not necessarily be ac- 
commodated in the hollow region 224 of the reel 
221, and may be accommodated at a corner inside 

so of the unused film cassette part 220. 

With the modification shown in Figure 37 
wherein the gas adsorbing or absorbing agent 640 
is accommodated in the unused film cassette part 
220, any detrimental gas such as steam, oxygen 

55 and ammonia entering the unused film cassette 
part 220 can be adsorbed or absorbed by the gas 
adsorbing or absorbing agent 640, and no adverse 
effects on the long test film 210 are produced. 
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Therefore, the analysis resutts can be obtained 
accurately and reliably. 

With reference to Figures 39 and 40. a gas 
releasing agent 650 is accommodated in the used 
film cassette part 230. Figure 39 is a sectional view 
showing the used film cassette part 230, and Fig- 
ure 40 is a sectional view taken along line C-C of 
Figure 39. The gas releasing agent 650 is con- 
tained in a case 651 and accommodated in this 
form in a space 234 inside of the reel 231. An 
engagement member 634 for wind-up and stop of 
the long test film 210 is provided on the outer face 
of the reel 231 . 

The gas releasing agent 650 releases an anti- 
septic gas and/or a bactericidal gas (for example, 
active oxygen, active chlorine, and/or a bactericidal 
gas) capable of preventing or minimi2ing rotting of 
the liquid sample absorbed in the used long test 
film. The gas releasing agent 650 should preferably 
be composed of a substance capable of releasing 
a gas for destroying or restricting multiplication of 
bacteria in body fluid used as the liquid sample. 

Substances having such properties are gen- 
erally known as antiseptic agents, bactericidal 
agents, mildew-proofing agents, disinfectants and 
the like. The gas releasing agent 650 may be 
selected from such known substances. 

For example, chloride of lime, sodium hypo- 
chlorite, naphthalene, cresol. creosote, or tar may 
be used as the gas releasing agent 650. 

Though the gas releasing agent 650 may be 
directly accommodated in the hollow region 234, it 
should preferably be housed in the case 651 and 
accommodated in this form in the hollow region 
234. The case 651 may be of any shape, for 
example, a bag or a box, insofar as it is formed of 
a gas-permeable material free of deterioration by 
the gas releasing agent, for example, a paper, a 
non-woven fabric, a film or a sheet having small 
perforations, or a film or a sheet of a foamed 
material having communicating pores. The case 
651 containing the gas releasing agent 650 need 
not necessarily be accommodated in the hollow 
region 234 of the reel 231, and may be accom- 
modated at a corner inside of the used film cas- 
sette part 230. 

With the modification shown in Figure 39 
wherein the gas releasing agent 650 is accom- 
modated inside of the used film cassette part 230, 
the liquid sample contained in the used long test 
film 210 accommodated in the used film cassette 
part 230 can be prevented from rotting so that no 
smell accompanying the rotting is produced and 
the analysis environment is maintained clean. 
Therefore, the analysis accuracy and analysis ap- 
paratus are not adversely affected, and the analysis 
results can be obtained accurately and reliably. 

Instead of the gas releasing agent 650, a gas- 



adsorbing or absorbing agent may be accommo- 
dated in the used film cassette part 230. In this 
case, the gas adsorbing or absorbing agent should 
preferably be composed of a substance which is 
5 capable of adsorbing or absorbing gases such as 
smell, steam, and ammonia produced by the liquid 
sample absorbed in the used long test film 210 or 
rotted products thereof and polluting the analysis 
environment and adversely affecting the analysis 
w results, and which is non-deliquescent. The gas 
adsorbing or absorbing agent having such prop- 
erties can be selected from known substances 
such as silica gel, zeolite, activated carbon, ac- 
tivated alumina, and deodorants. 
75 With the modification wherein the gas adsorb- 

ing or absorbing agent is accommodated in the 
used film cassette part 230. any smell produced by 
the liquid sample applied to the used long test film 
210 or rotted products thereof can be prevented 
20 from being released to the exterior of the used film 
cassette part 230. polluting the analysis environ- 
ment, and adversely affecting the analysis accu- 
racy and analysis apparatus. Therefore, the analy- 
sis results can be obtained accurately and reliably. 
25 Figure 41 shows a still further modification of 

the long-test-film cassette for biochemical analysis 
in accordance with the present invention. In Figure 
41, similar elements are numbered with the same 
reference numerals with respect to Figure 10. 
30 With reference to Figure 41, the unused film 

cassette part 220 is provided with a partition plate 
225 for defining _ a nearly disk-like test film accom- 
modating region 227 slightly larger than the roll of 
the overall length of the long test film 210, and a 
35 path 229 for the long test film 210. The partition 
plate 225 should preferably be provided so that a 
gap 226 between the partition plate 225 and the 
outermost surface of the roll of the long test film 
210 is as small as possible. The nearly disk-like 
40 test film accommodating region 227 and the path 
229 for the long test film 210 should preferably be 
provided airtight so that they are open only at the 
film outlet. The partition plate 225 may be formed 
integrally with the unused film cassette part 220 at 
45 the time of the formation of the unused film cas- 
sette part 220 by molding or the like. Alternatively, 
the partition plate 225 may first be prepared in- 
dependently of the unused film cassette part 220, 
and then secured to the unused film cassette part 
so 220 by adhesion, engagement or other means. 
Also, as shown in Figure 42, a filler 228 may be 
applied on the inner walls of the unused film cas- 
sette part 220. thereby to form the nearly disk-like 
test film accommodating region 227. 
55 Figures 43, 44, 45 and 46 show the modifica- 

tions wherein the configurations of the film outlet 
portion 222 of the unused film cassette part 220 as 
shown in Figures 22, 24, 25 and 26 are employed 
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in the configuration shown in Figure 41. In Figures 
43, 44, 45 and 46, similar elements are numbered 
with the same reference numerals with respect to 
Figures 22. 24, 25 and 26. 

With the modifications shown in Figures 41 to 
46 wherein the test film accommodating region 227 
of the unused film cassette part 220 is provided in 
a nearly disk-like shape slightly larger than the roll 
of the long test film 210 so that the unused portion 
of the long test film 210 contacts less air, the 
unused portion of the long test film 210 accom- 
modated in the unused film cassette part 220 can 
be maintained at a low temperature and low humid- 
ity capable of substantially eliminating moisture 
absorption of the unused film portion even though 
the long-test-film cassette which has been stored at 
a low temperature and low humidity up to the time 
of use is processed in ordinary ambient air for 
loading to the refrigerating compartment of the 
analysis apparatus (the processing time is com- 
paratively short). Therefore, the long test film 210 
does not deteriorate, and analysis results can be 
obtained accurately with good reproducibility. 

Figure 47 shows a modification wherein an 
irreversible temperature indicating label 660 and an 
irreversible humidity indicating label 661 are pro- 
vided on the outer surface of the unused film 
cassette part 220. 

By way of example, a label indicating the maxi- 
mum value of the temperatures of the environment 
to which the label has been -exposed, a label in- 
dicating the cumulative elapsed time of exposure 
thereof to the environment at a temperature above 
a specific critical value, or a label indicating both of 
these items can be employed as the irreversible 
temperature indicating label 660. As such a label. 
Monitor Label supplied by 3M Company or the like 
may be used. With the label indicating the maxi- 
mum value of the temperatures of the environment 
to which the label has been exposed, the maximum 
value of the temperatures of the environment to 
which the long-test-film cassette has already been 
exposed can be investigated even though the am- 
bient temperature at the time of processing of the 
long-test-film cassette is equal to a predetermined 
temperature, and it is possible to accurately judge 
whether the long test film 210 is or is not usable for 
analysis. With the label indicating the cumulative 
elapsed time of exposure thereof to the environ- 
ment at a temperature above a specific critical 
value, it is possible to investigate how long the 
long-test-film cassette has been exposed to the 
temperature above the specific critical value and to 
more accurately judge whether the long test film 
210 is or is not usable for analysis. In the case 
where two or more labels whose critical tempera- 
ture values are different from each other are used, 
the temperature range of the environment to which 



. the long-test-fiim cassette has been exposed can 
also be investigated. With the aforesaid labels, the 
maximum temperature and the cumulative elapsed 
time can be discriminated based on, for example, a 

5 produced color or a change in color indicated at a 
display window 662. 

On the other hand, by way of example, a label 
indicating the maximum value of the humidity of 
the environment to which the label has been ex- 

w posed, a label indicating the cumulative elapsed 
time of exposure thereof to the environment at 
humidity above a specific critical value, or a label 
indicating both of these items can be employed as 
the irreversible humidity indicating label 661. As 

75 such a label, a label having silica gel encapsulated 
therein or the like may be used. The irreversible 
humidity indicating label 661 is utilized in the same 
manner as the irreversible temperature indicating 
label 660, except that humidity is investigated by 

20 means of a display window 663. 

The indicating labels 660 and 661 can be se- 
lected from the known labels, and may be provided 
at any position on the outer surface of the unused 
film cassette part 220 by. for example, adhesion 

25 with or without use of an adhesive tape, or engage- 
ment. Since the indicating labels 660 and 661 are 
irreversible, they should be provided on the outer 
surface of the unused film cassette part 220 or 
activated after the unused film cassette part 220 is 

30 placed in the environment having a temperature 
and humidity not higher than predetermined values. 

With the modification shown in Figure 47 
wherein the outer surface of the unused film cas- 
sette part 220 is provided with the irreversible 

35 temperature indicating label 660 andor the irre- 
versible humidity indicating label 661. the tempera- 
ture and/or humidity history of the environment to 
which the long- test-film cassette for biochemical 
analysis has been exposed during the storage prior 

ao to the use for analysis or between interruption of 
analysis and reuse can be recognized readily. 
Therefore, it is possible to eliminate the problem 
that a long-test-film cassette deteriorated and giv- 
ing incorrect analysis results is used erroneously 

45 for analysis. 

In Figure 47. instead of the irreversible tem- 
perature indicating label 660 and the irreversible 
humidity indicating label 661 . a reversible tempera- 
ture indicating label 660 and a reversible humidity 

so indicating label 661 may be provided on the outer 
surface of the unused film cassette part 220. 

Any label having a display area 662' for in- 
dicating the current temperature of the environment 
to which the label is being exposed can be used as 

55 the reversible temperature indicating label 660'. 
For this purpose, it is possible to use. for example, 
a label having a plurality of materials exhibiting 
changes in color above and below a predetermined 

24 
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temperature, a label (such as a liquid crystal label) 
forming different colors in different predetermined 
temperature ranges, or a label provided with a 
means for indicating different symbols such as 
numerals in different predetermined temperature 
ranges. Such changes in the label 660 must be 
reversible, and should occur as quickly as possible 
in accordance with changes in temperature of the 
environment. A single label, may be used for this 
purpose, or two or more labels of different indicat- 
ing system may be used in combination. 

Also, as for the reversible humidity indicating 
label 661 ', any label can be employed insofar as it 
is provided with a display area 663 for indicating 
the current humidity of the environment to which 
the label is being exposed. The reversible humidity 
indicating label 661 ' is utilized in.the same manner 
as the reversible temperature indicating label 660 , 
except that humidity is investigated by means of 
the display area 663'. 

With the modification wherein the outer surface 
of the unused film cassette part 220 is provided 
with the reversible temperature indicating label 
660' and/or the reversible humidity indicating label 
661 , the current temperature and/or humidity of 
the environment to which the long-test-film cassette 
for biochemical analysis loaded in the refrigerating 
compartment is being exposed can be readily rec- 
ognized visually or by means of a color sensor 
during processing of the cassette for storage, 
movement and analysis operations. Therefore, an 
action for adjusting the environmental conditions to 
appropriate values can be taken quickly, and it is 
possible to eliminate the problem that a long-test- 
film cassette deteriorated and giving incorrect ana- 
lysis results is used erroneously for analysis. 

Figure 48 shows another modification wherein 
a leader tape 701 having a recording region 702 on 
which information on the long test film 210 is 
recorded is connected with the leading edge of the 
long test film 210 disposed as shown in Figure 10. 
The leader tape 701 is pulled out of the aforesaid 
film outlet portion 222 of the unused film cassette 
part 220 shown in Figure 10, and introduced from 
the aforesaid film inlet portion 232 into the used 
film cassette part 230. The leading edge of the 
leader tape 701 is secured to the reel 231 in the 
used film cassette part 230. The recording region 
702 is accommodated in the unused film cassette 
part 220 prior to the use of the long test film 210 
for analysis. When analysis is to be begun, the 
recording region 702 is pulled out of the unused 
film cassette part 220, the information recorded on 
the recording region 702 is read by an information 
reading means (not shown) between the unused 
film cassette part 220 and the used film cassette 
part 230, and the analysis method and/or analysis 
conditions are adjusted based on the read informa- 



tion. Thereafter, the long test film 210 is pulled out 
of the unused film cassette part 220, and sample 
application, incubation and measurement are car- 
ried out between the unused film cassette part 220 
5 and the used film cassette part 230. The width of 
the leader tape 701 should preferably be nearly 
equai to the width of the long test film 210. 

The recording region 702 may be of any type 
insofar as the information on the long test film 210 
w including at least one item among, for example, the 
analysis object, analysis method, analysis condi- 
tions, number of analysis operations and lot num- 
ber can be discriminated visually, mechanically, 
optically, magnetically or electrically. 
75 In Figure 48, the leader tape 701 is made of 

the same material as the support 211 of the long 
test film 210 shown in Figure 11 A. and a magnetic 
recording layer 703 is overlaid on the leader tape 
701 to constitute the recording region 702. The 
20 magnetic recording layer 703 can be formed by the 
technique known for a magnetic recording medium 
such as an audio tape. The magnetic recording 
layer 703 may be overlaid on the lower surface of 
the leader tape 701 , and may be provided over a 
25 part of the width of the leader tape 701. The long 
test film 210 and the leader tape 701 may be 
prepared independently at the original step, and 
may then be connected with each other by adhe- 
sion. Also, the leader tape 701 and the recording 
30 region 702 may be prepared independently at the 
original step, and may then be connected with 
— -each other by adhesion. The method of recording 
the information on the magnetic recording layer 
703 is not limited to a particular one, and any 
35 known method may be employed for this purpose. 

Figure 49 shows the leader tape 701 provided 
with the recording region 702 having an indicating 
means composed of holes. In Figure 49, holes 704 
indicating the information on the long test film 210 
40 are provided in the recording region 702 of the 
leader tape 701 . The system of a paper tape (or a 
punched tape) used as an input and output means 
of a computer may be utilized as the indicating 
system with the holes 704. The holes 704 may be 
45 provided in the leader tape 701 itself. Alternatively, 
a paper sheet or a film of other material may be 
overlaid on the surface of the leader tape 701 or 
joined between the long test film 210 and the 
leader tape 701 , and the holes 704 may be pro- 
50 vided in the paper sheet or the film of other ma- 
terial. Connection of the leader tape 701 with the 
long test film 210 and the like are the same as 
mentioned with reference to Figure 48. 

Figure 50 shows the leader tape 701 provided 
55 with the recording region 702 having an indicating 
means based on colors, with reference to Figure 
50, the recording region 702 of the leader tape 701 
is provided with color areas 705a, 705b, 705c and 

25 
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705d indicating the information on the long test film 
210. A wide range of information on the long test 
film 210 can be recorded by combinations of the 
number, size, shape, color tone, color density and 
the like of the color areas. The recording region 
702 may be provided on the front or rear surface of 
the leader tape 701. The recording region 702 may 
be provided on the leader tape 701 itself. Alter- 
natively, a paper sheet or a film of other material 
may be overlaid on the surface of- the leader tape 
701 or joined between the long test film 210 and 
the leader tape 701, and the recording region 702 
may be provided on the paper sheet or the film of 
other material. Connection of the leader tape 701 
with the long test film 210 and the like are the 
same as mentioned with reference to Figure 48. 

Figure 51 shows the leader tape 701 provided 
with the recording region 702 having an indicating 
means comprising bar codes. With reference to 
Figure 51, the recording region 702 of the leader 
tape 701 is provided with bar codes 706 indicating 
the information on the long test film 210. The 
system of information recording by bar codes is 
already known, and a wide range of information on 
the long test film 210 can be recorded by such 
system. The manner of provision of the recording 
region 702 on the leader tape 701 is the same as 
mentioned with reference to Figure 50. Connection 
of the leader tape 701 with the long test film 210 
and the like are the same as mentioned with refer- 
ence to Figure 48. 

Figure 52 shows the leader tape 701 provided 
with the recording region 702 having an indicating 
means comprising " pp " shaped codes. With refer- 
ence to Figure 52, the recording region 702 of the 
leader tape 701 is provided with "prf shaped 
codes 707 indicating the information on the long 
test film 21 0. The system of information recording 
by the "EB" shaped codes is already known, and a 
wide range of information on the long test film 21 0 
can be recorded by such system. The manner of 
provision of the recording region 702 on the leader 
tape 701 is the same as mentioned with reference 
to Figure 50. Connection of the leader tape 701 
with the long test film 210 and the like are the 
same as mentioned with reference to Figure 48. 

The information reading means may be se- 
lected in accordance with the type of the recording 
region 702. For example, a magnetic head may be 
used for reading the magnetically recorded infor- 
mation, or an optical reading means may be used 
for reading the color areas, holes, bar codes and 
"HEf shaped codes. The information reading 
means may be provided, for example, between the 
film outlet hole 260 of the refrigerating compart- 
ment 50 and the analysis region 253 shown in 
Figure 13, or between the analysis region 253 and 
the wind-up compartment 51 shown in Figure 13. 



Also, in the case where the optical reading means 
is employed as the information reading means, the 
measuring device 57 shown in Figure 13 may be 
utilized as the optical reading means. 

s The information on the long test film 210 read 

by the information reading means may be dis- 
played by an appropriate means, and the analysis 
operations can be carried out based on the dis- 
played information. Also, based on the information, 

io the analysis method and analysis conditions can be 
adjusted automatically, and the analysis apparatus 
can be operated automatically. 

With the modifications shown in Figures 48 to 
52, the kind of the long-test-film cassette for bio- 

75 chemical analysis can be discriminated visually. 
Also, after the cassette is loaded to the analysis 
apparatus, it is possible for the analysis apparatus 
to discriminate the kind of the long test film 210, 
display the information on the long test film 210 

20 recorded on the recording region 702, and issue a 
warning with respect to erroneous cassette loading. 
Therefore, the kind and condition of the long test 
film 210 loaded in the analysis apparatus can be 
investigated prior to analysis, erroneous analysis 

25 operations can be prevented, and the analysis 
method, the analysis conditions and the like can be 
adjusted automatically based on the information. 
Therefore, analysis can be carried out quickly,, 
automatically and sequentially. 

30 Modifications wherein both side faces of the 

long test film 210 are protected by a substantially 
moisture-impermeable material will hereinbelow be 
described with reference to Figures 53, 54 and 55. 
The long test film 210 has a markecly wider 

35 area at the flat surface regions than at the side 
faces as shown in Figure 11 A, and it is considered 
that adverse effects of ambient moisture occur 
mainly at the flat surface regions. However, the 
long test film 210 is wound in the roll form. There- 

40 fore, the flat surface regions of the long test film 
210 are protected by the long test film 210 itself in 
the rolled condition and are not readily affected by 
ambient moisture, and the side faces of the long 
test film 210 entirely exposed to the exterior will be 

45 readily affected by ambient moisture. In general, a 
wide film web is first prepared, and then cut into 
the long test film 210. Also, as mentioned above 
with reference to Figure 11 A, the long test film 210 
has the configuration permeable to moisture. 

so Therefore, even though the area of the side faces 
of the iong test film 210 is small, when the side 
faces contact wet ambient air. moisture readily 
permeates from the side faces into the overall long 
test film 210 and deteriorates it 

55 To eliminate the aforesaid problem, in the 

modification shown in Figure 53. moisture-imper- 
meable covering layers 216, 216 are provided on 
both side faces of the long test film 210. The 
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covering layers 216. 216 should preferably be 
formed of a hydrophobic material selected from the 
group consisting of rubber, thermoplastic resins 
and thermosetting resins. Though any of known 
hydrophobic materials may be employed, the cov- 
ering layers 216, 216 should more preferably.be 
formed by applying an adhesive prepared from one 
of the aforesaid materials. The thicknesses of the 
covering layers 216, 216 may be such that natural 
moisture absorption of the long test film 210 is 
prevented, and may be selected in accordance 
with the material used. 

With reference to Figure 54, the long test film 
210 is wound up around the reel 221 to form a roll, 
and covering layers 217, 217 are provided on the 
ring-like regions on both side faces of the roll. The 
covering layers 217, 217 should preferably be 
composed of the hydrophobic material as men- 
tioned above, and should more preferably be 
formed by applying an adhesive prepared from the 
aforesaid material. Since the long test film 210 is in 
the rolled, laminated form, the side faces thereof 
are joined together by the covering layers 217, 
217. As the long test film 210 is unwound from the 
roll with the roll rotating when the long test film 210 
is to be used for analysis, the adhesion strength of 
the covering layers 217, 217 should not be so high. 
Even. though the adhesion strength of the covering 
layers 217, 217 is low, natural moisture absorption 
at both side faces of the long test film 210 can be 
prevented substantially. The thicknesses of the 
covering layers 217, 217 may be selected in accor- 
dance with the kind of the material constituting the 
covering layers 21 7, 21 7. 

The covering layers 217, 217 may be con- 
stituted by films or sheets made of the aforesaid 
hydrophobic material. In this case, the covering 
layers 217, 217 should preferably be adhered to 
the ring-like regions of the roll of the long test film 
210 by an adhesive. As would be understood from 
the foregoing, the adhesive should preferably has a 
low strength. The thicknesses of the films or the 
sheets may be very thin insofar as natural moisture 
permeation can be prevented. Also, in the case 
where the covering layers 217, 217 have compara- 
tively large thicknesses and are adhered by the 
adhesive, the adhesive need not necessarily be 
applied over the overall ring-like areas, and may be 
applied point-wise or linearly. 

With reference to Figure 55, the reel 221 ar- 
ound which the long test film 210 is wound up in 
the roll form is provided with ring-like plates 218, 
218 contacting at least the ring-like regions on both 
side faces of the roll of the long test film 210 and 
having sizes covering the ring-like regions. The 
ring-like plates 218, 218 may be formed of rubber, 
a thermoplastic resin, a paper, a thermosetting 
resin laminated plate, a metal or other materials. 



The ring-like plates 218, 218 may originally be 
formed integrally with the reel 221. Alternatively, 
the ring-like plates 218. 218 may first be prepared 
independently of the reel 221, and may then be 

5 secured to the reel 221 by adhesion, engagement 
or fitting. The long test film 210 is wound up 
around the reel 221, and both side faces of the 
long test film 210 contact the ring-like plates 218, 
218. Therefore, the side faces of the long test film 

w 210 are prevented from moisture absorption. 

With the modifications shown in Figure 53, 54 
and 55 wherein both side faces of the long test film 
210 are protected impermeably to moisture, no 
moisture is absorbed from the side faces. Also, 

/5 ' since the long test film 210 is wound up in the roll 
form, no moisture is absorbed from the flat surface 
region. Therefore, even though the iong-test-film 
cassette which has been stored at a low tempera- 
ture and low humidity up to use for analysis is 

20 processed in ordinary ambient air for loading to the 
analysis apparatus, the long test film 210 in the 
unused film cassette part 220 can be substantially 
prevented from moisture absorption and maintained 
at low humidity. Accordingly, the analysis results 

25 can be obtained accurately with good reproduc- 
ibility. 



Claims 

30 

1. A Iong-test-film cassette for biochemical 
analysis comprising: 

i) an unused film cassette part accommodat- 
ing an unused long test film for biochemical analy- 

35 sis, and 

ii) a used film cassette part provided in- 
dependently of said unused film cassette part for 
accommodating said long test film which has been 
pulled out of said unused film cassette part and 

40 used for biochemical analysis. 

2. A Iong-test-film cassette for biochemical 
analysis as defined in Claim 1 wherein said unused 
film cassette part accommodates said unused long 
test film for biochemical analysis in a roll form, said 

45 used film cassette part winds up and accommo- 
dates said used film in a roll form, a leading edge 
of said film is secured to a reel in said used film 
cassette part, and said unused film cassette part 
and said used film cassette part are readily reieas- 

50 ably joined to each other. 

3. A Iong-test-film cassette for biochemical 
analysis as defined in Claim 1 wherein said unused 
film cassette part accommodates said unused long 
test film for biochemical analysis in a roll form, said 

55 used film cassette part winds up and accommo- 
dates said used film in a roll form, a leading edge 
of said film is secured to a reel in said used film 
cassette part, and said unused film cassette part 
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and said used film cassette part are packed in a 
single container so that said film do not twist nor 
move so much. 

4. A long-test-film cassette for biochemical 
analysis as defined in Claim 3 wherein said con- 
tainer is constituted to seal said long test film 
cassette against ambient air. 

5. A long-test-film cassette for biochemical 
analysis as defined in Claim 1 wherein said unused 
film cassette part accommodates said unused long 
test film for biochemical analysis in a roll form, said 
used film cassette part winds up and accommo- 
dates said used film in a roll form, a leading edge 
of said film is secured to a reel in said used film 
cassette part, and a gas adsorbing or absorbing 
agent is accommodated in said unused film cas- 
sette part. 

6. A long-test-film cassette for biochemical 
analysis as defined in Claim 2, 3 or 5 wherein said 
long test film for biochemical analysis is provided 
with a multi-layer analysis element comprising at 
least a layer through which a liquid sample to be 
analyzed is spread, a reagent layer and a light- 
permeable support. 

7. A long-test-film cassette for biochemical 
analysis as defined in Claim 5 wherein said gas 
adsorbing or absorbing agent is capable of adsorb- 
ing or absorbing a gas selected from the group 
consisting of steam, oxygen and ammonia, and is 
non-deliquescent. 

8. A long-test-film cassette for biochemical 
analysis as defined in Claim 7 wherein said gas 
adsorbing or absorbing agent is selected from the 
group consisting of silica gel. zeolite, activated 
carbon, and activated alumina. 

9. A long-test-film cassette for biochemical 
analysis as defined in Claim 5 wherein said gas 
adsorbing or absorbing agent is accommodated in 
a gas-permeable case and is accommodated in 
this form in said unused film cassette part. 

10. A long-test-film cassette for biochemical 
analysis comprising: 

i) an unused film cassette part accommodating an 
unused long test film for biochemical analysis in a 
roll form, and 

ii) a used film cassette part for winding up and 
accommodating the used film, which has been 
used for biochemical analysis, in a roll form, a 
leading edge of said film being secured to a reel in 
said used film cassette part, 

wherein a test film outlet portion of said 
unused film cassette part has such a configuration 
that air inside of said unused film cassette part and 
air outside thereof do not substantially mix with 
each other naturally. 

11. A long-test-film cassette for biochemical 
analysis as defined in Claim 10 wherein said long 
test film for biochemical analysis is provided with a 



multi-layer analysis element comprising at least a 
layer through which a liquid sample to be analyzed 
is spread, a reagent layer and a light-permeable 
support. 

5 12. A long-test-film cassette for biochemical 

analysis as defined in Claim 10 wherein said test 
film outlet portion of said unused film cassette part 
has such a long channel configuration that allows 
movement of said film therethrough. 

io 13. A long-test-film cassette for biochemical 

analysis as defined in Claim 12 wherein a piled 
material is disposed in said channel. 

14. A long-test-film cassette for biochemical 
analysis as defined in Claim 12 wherein a soft 

75 foamed material is disposed in said channel. 

15. A test film cassette loading system for 
loading an unused film cassette pan accommodat- 
ing an unused long test film for biochemical analy- 
sis in a roll form to a refrigerating compartment of 

20 a biochemical analysis apparatus, wherein said un- 
used film cassette part is provided with a test film 
outlet portion having a configuration projected out 
of a main body of said unused film cassette part, 
and said refrigerating compartment has a substan- 

25 tially airtight configuration outside of a hole into 
which said test film outlet portion of said unused 
film cassette part is to be fitted, whereby said 
unused film cassette part is loaded to said refrig- 
erating compartment with said test film outlet por- 

30 tion fitted in said hole of said refrigerating compart- 
ment. 

16. A test film cassette loading system as 
defined in Claim 15 wherein said test film outlet 
portion of said unused film cassette part has such 

35 a configuration that air inside of said unused film 
cassette part and air outside thereof do not sub- 
stantially mix with each other naturally. 

17. A test film cassette loading system as 
defined in Claim 15 wherein a soft foamed material 
layer is provided on at least one of edge faces 
defining said hole of said refrigerating compart- 
ment. 

18. A test film cassette loading system as 
defined in Claim 15 wherein said long test film for 

45 biochemical analysis is provided with a multi-layer 
analysis element comprising at least a layer 
through which a liquid sample to be analyzed is 
spread, a reagent layer and a light-permeable sup- 
port. 

so 19. A test film cassette loading system as 

defined in Claim 15 wherein said test film outlet 
portion of said unused film cassette part has such 
a long channel configuration that allows movement 
of said film therethrough. 

55 20. A test film cassette loading system as 

defined in Claim 19 wherein a piled material is 
disposed in said channel. 
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21 ._ A test film.-cassette loading system as 

defined in Claim 19 wherein a soft foamed material 
is disposed in said channel. 

22. A long-test-film cassette for biochemical 



i) an unused film cassette part accommodating an 
unused long test film for biochemical analysis in a 
roll form, and 

ii) a used film cassette part for winding up and 
accommodating the used film, which has been w 
used for biochemical analysis, in a roll form, 

wherein said unused film cassette part and 
said used film cassette part are combined integ- 
rally with each other so that the space inside of 
said unused film cassette part and the space inside is 
of said used film cassette part are independent of 
each other, and a leading edge of said film is 
secured to a reel in said used film cassette part. 

23. A long-test-film cassette for biochemical 
analysis as defined in Claim 22 wherein said long 20 
test film for biochemical analysis is provided with a 
multi-layer analysis element comprising at least a 
layer through which a liquid sample to be analyzed 

is spread, a reagent layer and a light-permeable 
support. 25 

24. A long-test-film cassette for biochemical 
analysis as defined in Claim 22 vherein said un- 
used film cassette part and said used film cassette 
part are joined integrally with each other by a 
plate-like member. 30 

25. A long-test-film cassette for biochemical 
analysis as defined in Claim 22 wherein a gas 
adsorbing or absorbing agent is accommodated in 
said unused film cassette part. 

26. A long-test-film cassette for biochemical 35 
analysis as defined in Claim 25 wherein said gas 
adsorbing or absorbing agent is capable of adsorb- 
ing or absorbing a gas selected from the group 

.consisting of steam. jDxygen_^nd__ammonia, and is 
non-deliquescent. <o 

27. A long-test-film cassette for biochemical 
analysis as defined in Claim 26 wherein said gas 
adsorbing or absorbing agent is selected from the 
group consisting of silica gel, zeolite, activated 
carbon, and activated alumina. *s 

28. A long-test-film cassette for biochemical 
analysis as defined in Claim 25 wherein said gas 
adsorbing or absorbing agent is accommodated in 
a gas-permeable case and is accommodated in 

this form in said unused film cassette part. so 



analysis comprising: 
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© Long-test-film cassette for biochemical analysis, and system for loading the same. 



<sj; A long-test-film cassette (1) for biochemical analysis 
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used for biochemical analysis. A leading edge of the film is 
secured to a reel (6) in the used film cassette part. In a cassette 
loading system, the unused film cassette part is provided with a 
protruded test film outlet portion and Is loaded to a refrigerating 



compartment of an analysis apparatus with the test film outlet 
portion fitted in a hole of the refrigerating compartment. 
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